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** UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
RECIONS

239 SOUTH DEARBORN ST.
CHICAGO, ILUNOIS 60604

REPLY TO THE ATTENTION OF:

5SM3A

MEMORANDUM

DATE: MAY 151990
SUBJECT: Approval of the First Revision, State-lead Quality Assurance Project Plan

for the Operable Unit Activity at the Southeast Rockford Groundwater
Contamination Site in Rockford, Illinoi

FROM: Valerie J. Jones /̂ ^ '~5~>>&
Regional Quality Asstfranoe>

TO: Jodi Traub, Acting Chief
Superfund Program Management Branch (5HS)

ATTENTION: Karen Yeates, Project Officer
Illinois/Indiana Unit

I am providing approval of the first revision, State-Lead Quality Assurance
Project Plan (QAPjP) for the operable unit activities at the Southeast
Rockford Groundwater Contamination site in Rockford, Illinois, vAiich was
received by the Quality Assurance Section (QAS) on May 1, 1990, (QAS Dog-In
No. 1223).

Please note that, to facilitate this subject QAPjP for approval, QAS staff
has made the following corrections:

1. In 3 of 9, a sentence, "The existing geological information, site
history, and previous Investigations are described in Section 2.0
of the Work Plan." is added to the second paragraph.

2. In Section 3.4 (Sanpling Network), a sentence, "Samples will be
collected over a period of two weeks." is added.

3. In page 6 of 9, "level 5" in the third paragraph is changed to
"DQO Level V".

4. In Section 4.3.5 (Project Organization and Responsibility), a
sentence, "Central Regional Laboratory (CRL) will train the Camp
Dresser and McKee Inc. (CEM) Data reviewer prior to the start of
the field work." is added.

EPA Region 6 Records Ctr.mmi
"7222 - US3918



- 2 -

5. In Section 14.1.6 (Data Reduction, Validation, and Reporting),
a sentence is added to specify that data reporting will be in
accordance with Contract laboratory Program (CLP) SOW-2/88 for
organics, SOW-7/88 for inorganics, and SASs in Appendix B.

6. In Appendix B, the following are chnaged:

o A sentence, "The results shall be reported down to the
Method Detection Limit (MDL) and flagged with "J" " is
added to the Item |9.

o In Attachment HI, the "CLP SOW-7/85" is changed to "CLP
SOW-7/88".

b. SAS for the Ar̂ lysis of Volatile Organics

o A sentence, "The results shall be reported down to the
MDL and flagged with "J" " is added to Item #9.

o The last three sentence of Item #7 are revised to read,
"The continuing calibration check standard shall contain
all nine (9) target compounds. If percent difference of
any coirpound of the continuing calibration check
standard is greater than 25%, then corrective action shall
be taken. The minimum relative response factor (RF) for
each target compound shall be greater than 0.150."

o In Item I, "Attachment IV" is changed to "Attachment I".

7. In the Sampling and Analysis Plan (SAP), the following changes
are made in Section 1.3 (page 4 of 5):

a. "204 samples" is changed to "189 samples".

b. A sentence, "Samples will be collected over a period of two
weeks." is added.

A copy of these corrected pages is included for your use. They shall be
incorporated into the finalized QAPjP.

The original signature page is Included. We have retained two copies of
this subject QAPjP for CRL's and our records. We would like to receive a
copy of the completed signature page when it is available.

cc: Karen Vendl, RERB US3919
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3.0 PROJECT DESCRIPTION

The Remedial Investigation portion of the Operable Unit is designed to

gather specific information necessary to determine if the site presents a

hazard to human health, welfare or the environment and to evaluate feasible

remedial alternatives and/or the need for additional studies.

3.1 STUDY AREA BACKGROUND

The area of concern is located near Southeast Rockford in Winnebago County,

and consists of approximately 2 to 3 square miles in Sections 1, 2, and 3,

T43N, RlE and Section 6, T43N, R2E. The study area is bounded by Harrison

Avenue to the north, Sandy Hollow to the south, the north-south center line

of Section 6 to the east, and the Rock River to the west. The study area

is shown in Figure 3-1.

The study area is predominantly an urban residential area that includes

scattered retail and commercial operations. A small industrial park is

located near the eastern boundary of the study area in the vicinity of

Laude Drive. The study area is predominantly flat-lying and slopes gently

westward toward the Rock River, but locally contains low-relief hilly

areas. Maximum topographic relief across the study area is approximately

120 feet. A small concrete-lined drainage ditch runs across the study area

and discharges to the Rock River at the southwestern corner of the study

area. A review of 117 Illinois Department of Public Health (IDPH) well

construction reports indicated that the majority of the residential wells

in the study area are screened in the 40-foot to 70-foot depth range in a

sand and gravel aquifer. Although deeper residential wells are common in

the study area, no systematic distribution of the deeper wells is evident.

The well construction reports reviewed were generally incomplete regarding

stratigraphy and well construction information. The Southeast Rockford

Phase I Remedial Investigation is currently in the planning stage and is

16813/19
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designed to address area hydrogeologic information that is not addressed in

this study. Information on well construction of the wells sampled will be

gathered as part of this Operable Unit residential well sampling.

A summary of the existing geologic information, site history, and previous
investigations is provided in tftt Wbrk Plan. Appendix A of this QAPP

contains a summary of the more recent (1988 and 1989) existing analytical

data from previous sampling events. Based on the existing data, the

following volatile organic compounds (VOCs) and metals have been targeted
as contaminants of concern:

Trichloroethylene (TCE)

1,1,1-Trichloroethane (1,1,1-TCA)
Cis-1,2-Dichloroethylene (Cis-1,2-DCE)

Trans-1,2-Dichloroethylene (Trans-1,2-DCE)

1,1-Dichloroethylene (1,1-DCE)

Tetrachloroethylene (PCE)

1,1-Dichloroethane (1,1-DCA)

1,2-Dichloroethane (1,2-DCA)

Vinyl Chloride

Lead

Cadmium

Chromium

Arsenic

Of the contaminants listed above, Safe Drinking Water Act Maximum

Contaminant Levels (MCLs) exist for the metals and TCE, 1,1,1-TCA, 1,1-DCE

and 1,2-DCA. MCLs have been proposed for cis-1,2-DCE and PCE. Twelve of

the above contaminants have been addressed in the Proposed Illinois

Groundwater Quality Standards, the exception being 1,1-DCA. These

compounds (except vinyl chloride) have been detected in the Southeast

Rockford area and some have been found consistently at or above 50% of the

MCL.

16813/19
US3931



Southeast Rockford
QAPP
Section: 3
Revision: 2
Date: May 1990
Page: 4 of 9

Most of these chemicals are products of each other through microbial

degradation by sequential dehalogenation. TCE is an end product of PCE,

cis-l,2-DCE is a degradation product of PCE, TCE, and 1,1,1-TCA; and

1,1-DCE is a final product of 1,1,1-TCA. (See Data Summary in Appendix A

for further information.) Because these compounds are found at the si:e

and are degradation products of one another, they can be used to help

determine the source of contamination and are useful in providing insight

into the fate and transport of the contamination. The VOCs that will be

analyzed in the Operable Unit are those previously listed. Vinyl chloride

is included because it is a possible degradation product, along with some

of the other contaminants of concern.

The approximate area affected by the plume of VOC-contaminated groundwater

based on the 1989 USEPA/TAT data, is shown with a plume concentration for

TCE in Figure 3-2. Although the VOC plume contains other components in

addition to TCE, TCE has been chosen as an indicator parameter to

illustrate the general distribution of VOC-contaminated groundwater at the

site. Review of USEPA/TAT data indicates that the other VOC contaminants

in the study area have the same general distribution as the TCE plume shown

in Figure 3-2.

Metals have been analyzed in only a limited number of samples in the

Southeast Rockford Operable Unit study area (Data Summary, Appendix A).

Chromium was detected during a 1984 investigation of illegal disposal

activities in a well located near a metal plating company. Cadmium,

arsenic and lead were detected during an IEPA routine sampling event in

1988 near Barrett's Mobile Home Park at Harrison and Marshall. Due to the

fact that metals (primarily those listed) have been detected in all

previous samples that were analyzed for metals, all of the samples

collected from the study area will be analyzed for cadmium, chromium, lead

and arsenic at Drinking Water Detection Limits.

16813/19
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3.2 PROJECT OBJECTIVES AND DATA USAGE

The overall objective of this Operable Unit investigation is to determine

which residences and industries outside the Removal Action area are

affected or potentially affected by the groundwater contaminant plume and

to develop and evaluate a cost-effective alternative for providing potable

water to affected residents in a timely manner. In order to achieve this

objective COM will conduct residential, municipal and industrial well

sampling. The data obtained from this sampling will be used in conjunction

with existing USEPA/TAT and IDPH data to identify those residential and

industrial wells in the study area that are contaminated at levels between

the MCLs and method detection limits for the contaminants of concern.

In order to maximize data coverage, CDM's sample locations are concentrated

outside of the known VOC plume area as defined by existing 1988 and 1989

data (areas that were not sampled during previous studies). Because there

is very little existing metals data for the study area, no metals plume

definition is possible at this time. Therefore, all samples collected will

also be analyzed for the list of target metals previously discussed.

All sampling for this project will be from residential, industrial or

municipal wells to evaluate the need for and extent of alternate water

supply alternatives. The analytical data produced will be used for risk

assessment and development, evaluation and design of alternatives. In

order to allow for comparison of the data with applicable regulatory

requirements (Safe Drinking Water Act Maximum Contaminant Levels) and human

health criteria, DQO Level V, Special Analytical Services analyses are

necessary for both metals and volatile organics to achieve detection limits

that will allow for these comparisons. The Special Analytical Services

requests for these analyses are contained in Appendix B.

16813/19
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3.3 SCHEDULE

The anticipated schedule for key activities in this Operable Unit is shown
in Figure 3-3.

3.4 SAMPLING NETWORK

The scope of sampling for this Operable Unit includes the collection and

analysis of 144 residential well samples, 10 industrial well samples and

one municipal well sample for target metals and target volatile organics.

Seventeen field duplicate samples and seventeen field blank samples will

also be collected and analyzed for target metals and target volatile

organics. One volatile organic trip blank will be shipped with each cooler

of volatile organics. It is estimated that 15 trip blanks will be

collected.

Table 3-1 is a summary of the sampling and analysis network and specifies

the parameters to be measured, the number of samples to be collected, and

the level of QC effort for each sample type.

All sampling and testing will conform to guidelines set forth in the User's

Guide to the EPA Contract Laboratory Program. Sections 6 through 9 of the

QAPP and Section 3 of the Sampling and Analysis Plan discuss the specific

sampling and analytical procedures to be followed for this project.

Section 2 of the Sampling and Analysis Plan describes sample locations and

rationale.

Samples will be collected over a period of two weeks.

16813/19



DESCRIPTION OF ACTIVITY

1) Mobilization & Sample
Scheduling

2) Municipal, Industrial, and
Residential Well Sampling

3) CLP Laboratory Testing

4) Data Validation

5) Geographic Database
Development

6) Operable Unit Technical
Memorandum

7) IEPA/USEPA Review

8) Operable Unit Technical
Memorandum (Final)

9) Alternatives Array

10) Operable Unit FS
Report (Draft)

11) IEPA/USEPA Review

C 12) Operable Unit FS for Public
<2 Comment (draft final)
u>
£OT 13) 30-Day Public Comment

Period

Weeks From Date Of Project Plan Approval

6 8 10 12 14 16 18 20 22 24 26



TABLE 3-1

SUMMARY OF SAMPLING AND ANALYSIS PROGRAM

Investigate ve

Sample Matrix

Residential
Wells

Municipal
Supply
Well

Industri al
Wells

Field Parameters

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

Laboratory Parameters

SAS for volatile1''
organics from CLP

SAS for metals1'
from CLP

SAS for volatile1/
organics from CLP

SAS for metals1'
from CLP

SAS for volatile 1 7

organics from CLP

SAS for metals1'

No.

144

144

1

1

10

10

Samples

Freq

1

1

1

1

1

1

Field F ield
Duplicate Rldnk

Total

144

144

1

1

10

10

No. Freq

15 1

15 1

1 1

1 1

1 1

1 1

Total No.

IS IS

15 15

1 1

1 1

1 1

1 1

Freq

1

1

1

1

1

1

Total

IS

15

1

1

1

1

Matri x

Total

174

174

3

3

1?

1?
from CLP

CO

A tr ip blank wi l l be included with each shipment of vo la t i l e organic samples. An es t imated IS t r ip b l a n k s w i l l be required.

One sample out of every 20 (or portion thereof) w i l l he c o l l p c t p d as a m a t r i x spikp d u p l i c a t e sample
, i> p 50 c/i up
CLP SAS volat i le parameters are listed in Table S-l of the QAPP and in the SAS Request. Ja ?T < o £

fD rt> i->- rr nfl
? f lP SAS metal oarameters are l isted in Table S-? of the QAPP and in tho SAS Rpquest . " " "• o
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4.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

Camp Dresser and McKee Inc. (CDM), as prime contractor, has overall

responsibility for all phases of the Operable Unit and will therefore

oversee the field investigations, prepare the Technical Memorandum and

conduct a Feasibility Study. CDM will also provide QA/QC for all

deliverables and provide for their issuance.

4.1 PROJECT ORGANIZATION

The project organization structure, Figure 4-1 shows the staff designa-

tions, assignments and lines of communication for the Operable Unit.

4.2 IEPA PERSONNEL

4.2.1 PROJECT MANAGER

The Project Manager, Mr. David Dollins, is responsible for overall manage-

ment and coordination of technical and fiscal aspects of the Operable Unit.

Mr. Dollins will serve as the IEPA contact for the USEPA Region 5 Project

Manager.

4.2.2 ATTORNEY

The Attorney, Mr. Paul Jagiello, is responsible for the legal aspects of

the Operable Unit including site access and other legal issues that may

arise.

4.2.3 QUALITY ASSURANCE OFFICER

The Quality Assurance Section Project Officer, Mr. Jim Shaw, is responsible

for the QAPP technical review. Mr. Shaw is available for consultation on

various QA/QC issues.

16813/05
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4.2.4 HEALTH AND SAFETY OFFICER

The Health and Safety Officer, Ms. Jeri Long, is responsible for the review

of the Health and Safety Plan.

4.3 USEPA PERSONNEL

4.3.1 STATE PROJECT OFFICER

The USEPA State Project Officer, Ms. Karen Yeates, is responsible for

federal oversight of state-lead activities for the state of Illinois.

4.3.2 REMEDIAL PROJECT MANAGER

The USEPA Region 5 Remedial Project Manager, Ms. Karen Vendl, is

responsible for oversight of the entire Operable Unit at Southeast

Rockford.

4.3.3 QUALITY ASSURANCE SECTION

The USEPA Region 5 Quality Assurance Section (MQAB/ESD) is responsible for

review and approval of the QAPP.

4.3.4 LABORATORY TESTING ASSIGNMENTS

Liquid samples from residential, industrial and municipal wells will be

analyzed by the laboratory described below:

o USEPA Contract Laboratory Program (CLP) will analyze water samples

at drinking water levels as part of the Special Analytical

Services (SAS) package.

16813/05
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4.3.5 LABORATORY QA/QC RESPONSIBILITIES

o Contract Laboratory Program (CLP) Special Analytical Services

{SAS)

-Requests initiated by CDM Project Organization;

"Requests coordinated through USEPA Region V Environmental

Services Division or USEPA Region V Remedial Response Branch

of USEPA Remedial Project Manager (RPM);

Review of SAS specifications - USEPA Region V QA Office and

CRL; and

** - Final data review will be performed by Paul Patel and Bob Hank

Of CDM.

4.3.6 REGIONAL SAMPLE CONTROL COORDINATOR

The USEPA Region 5 Regional Sample Control Coordinator (RSCC) will be the

contact point for the scheduling of CLP, SAS analyses. The RSCC will be

responsible for training the COM Field Team Leader in the use of the USEPA

CLP and its associated paperwork.

4.4 CONTRACTOR PERSONNEL

CDM, as contractor to IEPA, will analyze the data generated by the Operable

Unit field activities. CDM will be responsible for completion of tasks

specified in the Statement of Work which includes the preparation of the

Operable Unit Technical Memorandum.

4.4.1 PROJECT MANAGER

The Project Manager is responsible for day-to-day management and

coordination of the contractor staff. This duty includes, but is not

limited to, ensuring that all contractor and subcontractor staff understand

** Central Regional Laboratory (CRL) will train CDM data reviewerprior to
the start of field work.
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and comply with the QA/QC program. The Project Manager is responsible for

the Work Plan and review of data generated from field measurements and

activities. The Project Manager will also be responsible for preparing the

Operable Unit reports.

4.4.2 PROJECT QUALITY ASSURANCE MANAGER

The COM Quality Assurance Manager is responsible for providing specific QA

support to the Project Manager and coordinates QA technical operations

among task teams performing duties that are assigned to CDM during this

Operable Unit.
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5.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall QA objective is to develop and implement procedures for field

sampling, chain-of-custody, laboratory analysis, and reporting that will

provide legally defensible results in a court of law. Specific procedures

to be used for sampling, chain-of-custody, calibration, laboratory

analysis, reporting, internal quality control, audits, preventive

maintenance, and corrective actions are described in other sections of this

QAPP. This section defines the goals for level of QA effort; accuracy,

precision, and sensitivity of analyses; and completeness, representa-

tiveness, and comparability of measurement data from all analytical

laboratories. (Refer to the glossary for definitions of these terms,

Section 16.0.) Quality assurance objectives for field measurements also

are also discussed.

5.1 REGULATORY AND LEGAL

The data obtained from analysis of the residential, public and industrial

wells will be compared to the National Primary Drinking Water Standards

(NPDWS). The method detection limits specified in the Special Analytical

Services Requests (Appendix B) from the CLP are sufficiently low to allow

this comparison for the compounds of concern. The required detection

limits for the target volatile organic and metals analysis are presented in

Section 5.3.

5.2 LEVEL OF QUALITY CONTROL

Replicate samples, field blanks, and trip blanks consisting of distilled,

deionized water will be submitted to the analytical laboratories to provide

the means to assess the quality of data resulting from the field sampling

program. Duplicate samples will be analyzed to check for sampling

reproducibility. Generally, field precision control limits are 30% RPD for

water samples. If this is exceeded, the field sampling techniques will be
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reviewed to determine possible causes of the discrepancy. Sample data will
not be rejected on the basis of field duplicate discrepancies. Blank

samples will be analyzed to check for procedural contamination and or

ambient conditions at the site that may cause sample contamination. The

general level of this QC effort will be one field duplicate and one field

blank sample per group of 10 or fewer investigative samples, one matrix

spike/matrix spike duplicate (MS/MSD) sample per group of 20 or fewer

investigative samples, plus 1 trip blank sample per shipping cooler of VGA

samples. Extra volume will be necessary for liquid organic samples

targeted for MS/MSD analysis: triple the normal volume for VOA analysis.

No extra volume is required for metals.

The specific level of field QC effort for the Southeast Rockford Operable

Unit is described in Section 5.0 of the Sampling and Analysis Plan (SAP)

and is summarized by sample matrix and parameter in Table 3-1 in Subsection

3.4 of this QAPP.

The residential, municipal and industrial well water samples collected at

the site will be analyzed using the USEPA CLP. The level of laboratory QC

effort for SAS analysis provided by the CLP is specified on the SAS request

forms (Appendix B) for organic and inorganic analyses.

The QC level of effort for the field measurement of pH consists of pre-

measurement calibration and a post-measurement verification using two

standard reference solutions as outlined in Appendix C. QC effort for

field conductivity measurements will include daily calibration of the

instrument using standard solutions of known conductivity as outlined in

Appendix C.

5.3 ACCURACY, PRECISION, AND SENSITIVITY OF ANALYSIS

The fundamental QA objective with respect to accuracy, precision, and

sensitivity (see Glossary of Terms for definitions, Section 17.0 of

laboratory analytical data is to achieve the QC acceptance criteria of the

analytical protocols. The accuracy and precision requirements for SAS from
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the CLP are specified in the SAS request forms (Appendix B!. The sensi-

tivities required for SAS CLP analysis are given for each compound in the

SAS request forms and are provided in Table 5-1 for VOCs and in Table 5-2
for inorganic analysis.

The accuracy of field measurements of pH will be assessed through

pre-measured calibrations and post-measurements which must each be within

+0.01 pH units of the known standard buffer solution values. Precision

will be assessed through replicate measures. (The electrode will be

withdrawn, rinsed with deionized water, and re-immersed between each

replicate. The calibration and verification will be done before the first

replicate and after the last.) The instrument used will be capable of

providing measurements to 0.01 standard unit. Accuracy of the conductivity

meter will be assessed by a daily check of a standard solution. For field

measurements of temperature, the accuracy of the thermometer will be

checked in a water/ice slurry once, at the beginning of field activities.

Calibration of field equipment will be performed in accordance with the

calibration and maintenance procedures outlined in Appendix C.

5.4 COMPLETENESS, REPRESENTATIVENESS AND COMPARABILITY

It is expected that the CLP will provide data meeting QC acceptance

criteria for 95 percent or more of all samples tested. The CLP laboratory

should provide data that are complete and valid. (For definition of

completeness, representativeness and comparability see Glossary of Terms,

Section 17.0.)

The sampling network was designed to provide data representative of site

conditions. During development of this network, consideration was given to

past waste disposal practices, existing analytical data, physical setting

and processes. The extent to which existing and planned analytical data

will be comparable depends on the similarity of sampling and analytical

methods. The procedures used to obtain the planned analytical data, as

documented in this QAPP, are expected to provide comparable data. These
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TABLE 5-1

QUANTISATION LIMITS TOR SAS VDC
DRINKING WATER ANALYSIS

COMPOUND

Trichloroethylene

1,1,1 Trichloroethane

1,1-Dichloroethylene

Tetrachloroethylene

1,2-Dichloroethane

1,1-Dichloroethane

Vinyl Chloride

Cis-1,2-Dichloroethylene

Trans-1,2-Dichloroethylene

METHOD DETECTION LIMIT (uq 1

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50
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TABLE 5-2

INSTRUMENT DETECTION LIMIT

COMPOUND

1.

2.

3.

4.

Metal

Arsenic

Cadmium

Chromium

Lead

INSTRUMENT DETECTION
LIMIT ug.-l

GFAA ICP

0.5

10
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US3947



Southeast Rockford
QftPP
Section: 5
Revision: 2
Date: May 1990
Page: 6 of 7

new analytical data, however, may not be directly comparable to existing

data because cf differences in procedures and QA objectives.

5.5 FIELD MEASUREMENTS

Measurement data will be generated in many field activities that are

incidental to collecting samples for analytical testing or unrelated to

sampling. These activities include, but are not limited to, the following:

o Documenting time and weather conditions;

o Locating and determining the elevation of sampling stations;

o Determining pH and temperature of water supply;

o Determining depths in a borehole or well; and

o Verifying well development and pre-sampling purge volumes.

The general QC objective for such measurement data is to obtain reproduc-

ible and comparable measurements to a degree of accuracy consistent with

the intended use of the data through the documented use of standardized

procedures. The procedures for performing these activities and the

standardized formats for documenting them are presented in the SAP.

The precision and accuracy of pH and conductivity measurement will be

assessed in the field prior to analysis. The calibration of field

instruments will be conducted at the beginning of the day prior to their

use. The calibration of the pH meter (Appendix C) will be performed by

taking two measurements on each of two standard buffer solutions of pH 4

and pH 7. The accuracy will be determined by the difference in replicate

samples of the standard pH buffer solutions. These measurements should be

within +0.1 pH units from the value of the standard solutions. Replicate
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analysis will be completed on all three standards and the difference

between the replicates will be within +0.1 standard pH units of the known

value of the standard buffer solution. The precision will be less than or

equal to 0.1 difference between the two measurements on each pH standard

buffer solution. If the pH meter fails to calibrate properly, a different

pH meter will be calibrated and used.

The calibration measurements made for the specific conductance will be used

to assess the accuracy and precision. The calibration of the instrument

will be made by making two measurements on a standard. The accuracy will

be within 10 percent of the standard value and precision will be less than

or equal to 15 percent of the difference between the two replicate

measurements of the standard. If the measurements are not within + 10

percent of the standard or are not reproducible within + 15 percent, the

instrument will be returned to the manufacturer for maintenance and

calibration.

The level of QC for the thermometer will consist of a calibration check

using an ice/water slurry once at the beginning of field activities. The

thermometer must read within + 1°C of 0°C. If the thermometer is out of

calibration, it will be replaced.
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6.0 SAMPLING PROCEDURES

Procedures to sample municipal, industrial and residential drinking water

wells are described in the SAP. Also included are descriptions of sampling

containers, sample preservation techniques, procedures for sample bottle

and sampler decontamination, sample documentation, packaging and shipping.

The sample containers will be four 40 ml VOA vials. They will be preserved

by cooling with ice to 4° C. The containers will be filled completely and

have no air space or bubbles. The maximum allowable holding time is 5

days. The sample container required for metals is one 1-liter high density

polyethylene bottles (unfiltered) for a water matrix. Bottles will be

filled to the shoulder and preserved with 5-ml 1:1 HNO, to pH<2. The

maximum holding time is 6 months for the metals of concern.

The Southeast Rockford Operable Unit will use the IEPA Sample Bottle

Program. Sample containers will be prepared as specified in the IEPA

Exhibit A, Scope of Work for FY90, Sample Bottle Supply Service (Appendix

D). The IEPA sample bottle contractors' quality control data generated for

the lots used in this project will be available upon request. This data

may be obtained from the contractor through the IEPA Project Manager.
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7.0 SAMPLE CUSTODY

7.1 INTRODUCTION

It is USEPA and Region V policy to follow the USEPA Region V sample custody

or chain-of-custody protocols as described in "NEIC Policies and

Procedures", EPA-330/9-78-001-R, revised May 1986. This Custody is in

three parts: sample collection, laboratory, and final evidence files.

Final evidence files, including all originals of laboratory reports and

purge files, are maintained under document control in a secure area.

A sample or evidence file is under your custody if the documents:

o are in your possession;

o are in your view, after being placed in your possession;

o were in your possession and you placed them in a secured location;

or

o are in a designated secure area.

7.2 FIELD-SPECIFIC CUSTODY PROCEDURES

The sample packaging and shipment procedures summarized below will ensure

that the samples will arrive at the laboratory with the chain-of-custody

intact.

Field procedures are as follows:

(a) The field sampler will be personally responsible for the care and

custody of the samples until they are transferred or properly

dispatched. As few people as possible should handle the samples.
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(b) All bottles will be tagged with sample numbers and locations. If

applicable, the Sample Management Office (SMO) number and stickers
will be affixed.

(c) Sample tags will be completed for each sample using waterproof ink

unless prohibited by weather conditions. If prohibited, a logbook

notation would note that a pencil was used to fill out the sample

tag because the ballpoint would not function in freezing weather.

(d) The contractor's site manager will review all field activities to

determine whether proper custody procedures were followed during

the field work and decide if additional samples are required. He

or she should notify the Project Manager of any breach or

irregularity in chain-of-custody procedures.

Transfer of custody and shipment procedures are as follows:

(a) Samples will be accompanied by an accurately completed

chain-of-custody form. The sample numbers and locations will be

listed on the chain-of-custody form. When transferring the

possession of samples, the individuals relinquishing and receiving

will sign, date, and note the time on the record. This record

documents transfer of custody of samples from the sampler to

another person, to a mobile laboratory, to the permanent

laboratory, or to/from a secure storage area.

(b) Samples will be properly packaged for shipment and dispatched to

the appropriate laboratory for analysis, with a separate signed

custody record enclosed in each sample box or cooler. Shipping

containers will be locked and secured with strapping tape and EPA

custody seals for shipment to the laboratory. The preferred

procedure includes use of a custody seal attached to the front

16813/10
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right and back left of the cooler. The custody seals are covered

with clear plastic tape. The cooler is strapped shut with

strapping tape in at least two locations.

(c) Whenever samples are split with a source or government agency, a

separate sample receipt will be prepared for those samples and

marked to indicate with whom the samples are being split. The

person relinquishing the samples to the facility or agency should

request the representative's signature acknowledging sample

receipt. If the representative is unavilable or refuses, this

should be noted in the "received by" space.

(d) All shipments will be accompanied by the chain-of-custody record

identifying the contents. The original record will accompany the

shipment; the pink and yellow copies will be retained by the

sampler for return to the sampling office.

(e) If the samples are sent by common carrier, a bill of lading should

be used. Receipts of bills of lading will be retained as part of

the permanent documentation. If sent by mail, the package will be

registered with return receipt requested. Commercial carriers are

not required to sign off on the custody form as long as the

custody forms are sealed inside the sample cooler and the custody

seals remain intact.

7.3 LABORATORY CUSTODY PROCEDURES

The chain-of-custody procedures for CLP are described in the Statement of

Works (SOWs) for Routine Analytical Services (RAS). This same custody

procedure applies to Special Analytical Services (SAS). These custody

procedures along with the holding time requirements for CLP samples are

described in the appropriate SOW documents.
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7.4 FINAL EVIDENCE FILES CUSTODY PROCEDURES

The final evidence files from the CLP Laboratory are maintained by the

Region V CRL Laboratory Support Team Data Coordinator.

The contractor will maintain the site files along with all relevant

records, reports, logs, field notebooks, pictures, subcontractor reports

and the data and data reviews of the CLP generated laboratory data in a

limited access area and under custody of the contractor's Site Manager.

The final evidence file will include, but not be limited to:

Project Plans

Field Data Records

Logbooks

Sample Tags

Chain-of-Custody Records

Sample Tracking Records

Analytical Logbook Pages

Bench Sheets

Instrument Readout Records

Computer Printouts

Graphs

Calculations

Raw Data Summaries

Data/Purge Files

Correspondence

Data Validation Files and Reports

Report Notes

Miscellaneous-Photos, Maps, Drawings,

etc.

Final Report

Upon completion of the project, the evidence files, in their entirety, will

be turned over to IEPA for archiving.

16813/10

US3954



Southeast Rockford
QAPP
Section: 8
Revision: 2
Date: May 1990
Page: 1 of 1

8.0 CALIBRATION PROCEDURES AND FREQUENCIES

As an activity that affects data quality, instrument calibration must be

performed in accordance with formal written procedures. The instrument

must be calibrated and maintained by trained personnel to operate within

manufacturer's specifications. Field instruments will be calibrated prior

to any measurements taken in the field. Field instruments will be

recalibrated if found to be necessary during routine QC checks. Subsection

14.2.2 discusses calibration of field instruments. The calibration

procedures for laboratory analytical equipment will be maintained within

the criteria established in the appropriate SAS Client Request Forms

provided in Appendix B as discussed in Subsection 14.1.2.
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9.0 ANALYTICAL PROCEDURES

For the Southeast Rockford Operable Unit study, the analytical procedures

for CLP Laboratory are discussed in Subsection 14.1.1 of the QAPP.

Analytical procedures for field analytical equipment are discussed in the

SAP and in Subsection 14.2.1 of the QAPP.
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10.0 INTERNAL QUALITY CONTROL CHECKS

Internal quality control checks for field instruments are discussed in

Subsection 14.2.3. If any field instrument fails the QC checks for

calibration it will be recalibrated, repaired, or replaced, whichever is

necessary. Quality control checks for laboratory instrumentation are

discussed in Subsection 14.1.3 and detailed in the SAS Client Request Forms

provided in Appendix B.
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11.0 DATA REDUCTION, VALIDATION AND REPORTING

Data reduction, validation and reporting will be performed in accordance

with the general requirements of the USEPA CLP. Specific data reduction,

validation and reporting requirements for the Southeast Rockford Operable

Unit Technical Memorandum will be discussed in Section 14.
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12.0 PERFORMANCE AND SYSTEMS AUDITS

Performance and systems audits may be conducted for activities performed by

any entity performing services on this project, including CLP laboratories,

CRL and field team activities.

Performance and systems audits of field activities may be performed

periodically by the CDM QC Manager in accordance with COM audit procedures,

the USEPA Region V Environmental Services Division or the IEPA Project

Manager. Audits will be performed to evaluate sampling activities

including sample ID, chain-of-custody, field documentation and sampling

procedures. The results of the field audits will be reported as part of

the Quality Assurance Reports to management.

The performance and systems audits for analytical and field data are

described in Section 14.
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13.0 PREVENTIVE MAINTENANCE

Preventive maintenance for field instruments and laboratory analytical

equipment is discussed in Section 14 of this QAPP.
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14.0 ANALYTICAL SERVICES

General programmatic requirements for analytical procedures are established

in the COM Quality Assurance Program Manual. This program establishes the

need for formally documented procedures which require:

o The use of CLP laboratories and analytical procedures for all

enforcement, litigation, and evidentiary data,

and

o The specification of analytical procedures for all analytical

field procedures and non-CLP generated data.

14.1 SPECIAL ANALYTICAL SERVICES

14.1.1 LABORATORY PROCEDURES

The analytical procedures to be used for performing the SAS analyses are

described in the SAS requests in Appendix B. Also specified in the SAS

requests are calibration procedures, frequency of calibration and the

internal quality control checks required for each analysis. The SAS

specifications also include the types of audits required (sample spikes,

surrogate spikes, reference samples, control blanks), the frequency of each

audit, the compounds to be used for sample spikes and surrogate spikes, and

the quality control acceptance criteria for these audits.

14.1.2 CALIBRATION PROCEDURES AND FREQUENCY

The calibration procedures for laboratories participating in the CLP are

specified under the program and will insure proper calibration of

instruments used to analyze samples shipped to those laboratories. The
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specific calibration procedures for the SAS methods to be used for this

project are specified in the SAS requests in Appendix B.

14.1.3 INTERNAL QUALITY CONTROL CHECKS

There are two types of quality assurance mechanisms used by the CL? to

ensure the production of analytical data of known and documented usable

quality: analytical method quality control !QC), and program quality

assurance (QA). The internal quality control procedures for routine

analytical services from CLP are specified in the SCWs for organic

(SOW-2/88) and inorganic (SOW-7/88) analyses. These specifications include

the types of audits required (sample spikes, surrogate spikes, reference

samples, controls, blanks), the frequency of each audit, the compounds to

be used for sample spikes and surrogate spikes, and the quality control

acceptance criteria for these audits.

For this project, the specific internal quality control checks as modified

from those specified in the SCWs are described in the SAS requests in

Appendix B.

14.1.4 SAMPLE CUSTODY PROCEDURES

Laboratories that are in the CLP as well as non-CLP laboratories authorized

to do SAS analyses will follow the sample custody procedures specified in

the CLP SOW 2/88 for organic analysis and SOW 7/88 for inorganics.

14.1.5 PERFORMANCE AND SYSTEMS AUDITS

Performance and systems audits are used to evaluate laboratory performance.

These audits consist of random data audits, continuous trend analysis of

laboratory quality control data and quarterly analysis of performance

evaluation (PE) samples. Systems audits are performed to verify continuity

of personnel, instrumentation and quality control requirements contained in
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the SCW. For CLP laboratories performing SAS analyses, systems audits are

performed by USEPA Region V Central Regional Laboratory and consist of

annual on-site inspections. In addition to these audits, additional

performance audits may be requested in the SAS requests for specific

analyses.

For laboratories authorized to do SAS analyses only, audit procedures are

as specified by the Sample Management Office.

14.1.6 DATA REDUCTION, VALIDATION AND REPORTING

Data resulting from SAS requests will be reduced, validated and reported in

accordance with the specifications of the Contract Laboratory Program

(Figure 14-1). Following the analyses, data evaluation, and reduction by

the CLP Laboratory, the data will be sent to COM for data validation in

accordance with the procedures described in Section 14.1.5. In addition to

these procedures, special procedures may be requested in the SAS requests

for specific analyses. Data will reported -jn accordance with the CLP SQW-
2/88 for organics, SOW-7/88 for inorganics, and with SASs in Appendix B.

14.1.7 PROCEDURES FOR ASSESSING DATA PRECISION, ACCURACY AND COMPLETENESS

Analytical data from the SAS is assessed for contractual compliance and

completeness by the Sample Management Office, based on the requirements of

the SAS request. The CDM data assessment specialist reviews the data for

completeness, accuracy and precision, based on the requirements outlined in

the SAS request. The general procedure used for data assessment is

described in Laboratory Data Validation Functional Guidelines for

Evaluating Organic and Inorganic Analyses, prepared by USEPA Data

Validation Work Group, February 1, 1988.

14.1.8 PREVENTIVE MAINTENANCE

All laboratories participating in the CLP are required under respective

IFBs for organics and inorganics to employ Standard Operating Procedures
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(SOPs) for preventive maintenance for each measurement system and required

supper" activity. All maintenance activity muse be documented in logbooks

to provide a history of past activities.

14.1.9 CORRECTIVE ACTION

Corrective action for SAS requests will be implemented as required by the

specific SAS request, as well as by standard CLP procedures. Corrective

action for the CLP is implemented at several different levels. The

laboratories participating in the CLP are required to have a written SOP

specifying corrective action to be taken when an analytical error is

discovered or the analytical system is determined to be out of control.

The SOP requires documentation of the corrective action and notification ?f

the analyst of the error and of the correct procedures.

The Sample Management Office also may request corrective action for any

contractual nonconformances identified by audit or data validation. COM or

the IEPA may request corrective action by the laboratories for any

nonconformances identified in the data validation process through the

Sample Management Office or, for minor problems, the lab may be contacted

directly.

14.2 FIELD SCREENING SERVICES

14.2.1 ANALYTICAL PROCEDURES

The procedures for measurements taken in the field are described in the

SAP. The relevant SOPs in the COM Site Investigation Procedures Manual are

as follows:

Procedure Title SIPM Method No.

o Operation Procedure YSI 5617002

Model 33 SCT Meter
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Procedure Title SIPM Hethcd No.

o Operation Procedure for HaakeBuchler

PH Stick

o Procedure for Determining Temperature of

Groundwater

56170C

The SOPs are presented in Appendix A of the Southeast Rockford Operable

Unit SAP.

All procedures used and results obtained will be documented in the field

logbook.

14.2.2 CALIBRATION PROCEDURES AND FREQUENCY

The SOPs for field instrument calibration to be used during the Southeast

Rockford Operable Unit (Appendix C) are detailed in the COM Site

Investigation Procedures Manual (SIPM). These procedures are listed belc1-

Procedure Title SIPM Method Me.

o Equipment and Instrument Calibration and

Maintenance, Gen.

6600001

o Calibration and Maintenance Procedure YSI

Model 33 SCT Meter

6617002

o Calibration and Maintenance Procedures

HaakeBuchler pH Stick

6617003

The calibration for the thermometer will be performed by using an ice/water

slurry to check for accuracy. The thermometer shall be within + 1" of 0 C

when the thermometer has equilibrated with the ice/water slurry.
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All calibration performed in the field will be documented in the field

logbocx. Calibration frequency will be once daily unless the routine

instrument QC check indicates that recalibration is necessary.

14.2.3 INTERNAL QUALITY CONTROL CHECKS

Quality control procedures for field measurements are limited to checking

the reproducibility of the measurement by obtaining multiple readings

and/or by calibrating the instruments (where appropriate). SOPs for the

field instruments are listed in Subsection 14.2.2 and contained in Appendix

C of this QAPP. Quality control of field sampling will involve collection.

of field duplicates and blanks in accordance with the applicable procedures

described in the SAP and the level of effort indicated in Table 3-1 in

Subsection 3.4 of this QAPP.

14.2.4 PERFORMANCE AND SYSTEMS AUDITS

Audits of field activities, including field screening, are described in

Section 12.0. If the Southeast Rockford area is chosen for a performance

audit, all audit procedures and results will be documented.

14.2.5 DATA REDUCTION, VALIDATION, AND REPORTING

Raw data from field measurements and sample collection activities will be

appropriately recorded in the field logbook. If the data is to be used in

the project reports, it will be reduced or summarized, and the method of

reduction will be documented in the report.

14.2.6 PROCEDURES FOR ASSESSING DATA PRECISION, ACCURACY, AND COMPLETENESS

Data from field measurements will be assessed by thorough review of QC data

(calibrations, standards, blanks, replicates), documentation that

analytical procedures were adhered to, and reports from systems audits.

All data will be reviewed for completeness by the principal investigator.
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14.2.7 PREVENTIVE MAINTENANCE

The field equipment to be used for this project includes a field pH meter,

a conductivity meter and a thermometer. Preventive maintenance of field

analytical equipment used at Southeast Rockford will be conducted in

accordance with the maintenance procedures outlined in the standard

calibration and maintenance procedures provided in Appendix C. Specific

preventive maintenance procedures for this equipment are referenced in the

SAP. The Field Manager will be responsible for implementing these

procedures, as well as for providing documentation of the procedures

carried out both in the logbook and on the proper forms.

14.2.8 CORRECTIVE ACTION

Any nonconformance identified during field screening procedures will

require implementation of corrective action and documentation of the action

taken. If nonconformances are identified during data assessment, the

principal investigator may request corrective action.

16813/17
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15.0 CORRECTIVE ACTION

Corrective action for CLP laboratory work and field work are discussed in

Section 14.

If any nonconformance with established quality control procedures is

identified during field operations, the Project Manager will be responsible

for developing and initiating corrective action. The IEPA Project Manager

will be responsible for reporting any proposed, developed or initiated

corrective actions to the USEPA Region V Project Officer for review and

approval. Corrective action needed for on-site activities will be

initiated by the field team leader, but must be approved by the Project

Manager.

The USEPA CRL is responsible for approving and initialing corrective

actions for USEPA CLP Laboratories. The laboratories will be notified of

the nonconformance.

16813/18
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16.0 QUALITY ASSURANCE REPORTS TO THE MANAGEMENT

The QA reports will be a part of the regular quarterly project reports that

IEPA submits to the USEPA Region V RPMS. These reports will contain (but

not be limited to) project status, results of performance and systems

audits, data quality assessments, quality assurance problems with proposed

corrective actions and QAPP amendments.

16813/50 US3970
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17.0 GLOSSARY OF TERMS

ACCURACY - The degree of agreement of a measurement (or an average of

measurements of the same thing), X, with an accepted referenced or true

value, T, usually expressed as the difference between the two values,

X-T, or the difference as a percentage of the reference or true value,

100 (X-T)/T, and sometimes expressed as a ratio, X/T. Accuracy is a

measure of the bias in a system.

AUDIT - A systematic check to determine the quality of operation of some

function or activity. Audits may be of two basic types: (1) system

audits that consist of a review of the quality control system to ensure

that a comprehensive set of quality control methods, procedures, reviews,

and signoff approvals is established or in place, and (2) performance

audits in which project activities are observed in process for their

compliance with the established quality control procedures and

requirements.

COMPARABILITY - Expresses the confidence with which one data set can be

compared to another.

COMPLETENESS - A measure of the amount of valid data obtained from a

measurement system compared to the amount that was expected to be

obtained under normal conditions.

DATA VALIDATION - A systematic process for reviewing a body of data

against a set of criteria to provide assurance that the data are adequate

for their intended use. Data validation consists of data editing,

screening, checking, auditing, verification, certification, and review.

PRECISION - A measure of mutual agreement among individual measurements

of the same property, usually under prescribed similar conditions.

Precision is best expressed in terms of the standard deviation. Various

measures of precision exist depending upon the "prescribed similar

conditions."

16813/51
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QUALITY ASSURANCE - The total integrated program for assuring the reli-

ability of monitoring and measurement data. A system for integrating the

quality planning, quality assessment, and quality improvement effort to

meet user requirements.

QUALITY ASSURANCE PROGRAM PLAN - An orderly assemblage of management

policies, objectives, principles, and general procedures by which an

agency or laboratory outlines how it intends to produce data of known and

accepted quality.

QUALITY ASSURANCE PROJECT PLAN - An orderly assemblage of detailed and

specific procedures which delineates how data of known and accepted

quality are produced for a specific project. (A given agency or

laboratory would have only one quality assurance program plan, but would

have a quality assurance project plan for each of its projects.)

QUALITY CONTROL - The routine application of procedures for obtaining

prescribed standards of performance in the monitoring and measurement

process.

REPRESENTATIVENESS - Expresses the confidence with which one data set can

be compared to another.

STANDARD OPERATING PROCEDURE - A written document which details an

operation, analysis, or action whose mechanisms are thoroughly prescribed

and which is commonly accepted as the method for performing certain

routine or repetitive tasks.

16813/51 US3972
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Source: USEPA/TAT

Year: 1989

SOUTHEAST ROCKFORD

SUMMARY OF EXISTING DATA

PARAMETER

Trichloroethylene
t;t,l 'Tfichloro«thane
Cte-1 ,2rD»chlproethyl«ne
Tran»'l<2-DJchl<JroethyJt»ie
tvard t̂oroi«ha«*iliiii
iJ-Otehtoroathana

* DETECTED/
i SAMPLED

97/113
97/113
87/113
13/113
37/113
85/113

RANGE
DETECTED

(wo/1 V
.45-120
.60-397
.58-323
.57-2.5
.52-4.0
.69-133

MCL*
(ua/D

5
200
70"
100**

5
N/A

PRS***
(ua/D

5
200
100
100
5

N/A

Samples
>/= MCL

#
67
15
12
0
0

N/A

%
59.3%
13.3%
10.6%
0.0%
0.0%

N/A

Samples
>/= 50% MCL

#
76
35
29

0
6

N/A

%
67.3%
31.0%
25.7%

0.0%
5.3%

N/A

Samples
>/= PRS

#
67
15

5
0
0

N/A

%
59.3%
13.3%

4.4%
0.0%
0.0%

N/A
Drinking Water Acf Maximum Contaminant Level (MCL)

"Proposed MCL (May. 1989)
•••Propoted Illinois Potable Resource Qroundwater Quality Standards (PRS)

I



f

FREQUENCY OF DE7EC TON SOUTHEAST HOCKFOHD

EPA/TAT 1989

PARAMETER

Tr|chloro»ihvUn«
1,1,1-Trk>b»cwo»ih*ft»
Cl$-l.a-Okihl(MO»myl«n«
Trans- 1 .2-Dlch(oro»thyl»MV|
1.2'Diehloroethan*
1,1-DiohloroBthnn*
Analytical Nuoifrw
COM Number
0«« • ' . : . - . . - : . ;.;••"• :::|:"- • ' ' '

OtTECTKW

UMflT ..;:. ;: :̂&
0.2
0.5
0.5
O.S
0.5
0.5

10/24/00

8»17 24* a
«*••

79 3

397

323
1.62

2 80

117

23444
1

10/24/90

2KJ624TH
&«o

1 7 4

122
93 90

X

1.03
41.7

23445
2

10/24/90

2811 23nl

&«1

65 60
343
273

1 32

2 85

103
23446

3

10/24/90

2830 23rd
8,82

68.7
261
95 2
0 94
1 36
61 2

23447
4

10/24/90

2817 23rd
8 43

9 1 3
384
1 13

1 20
2 09
76 1

23448
5

10/24/90

2023 22nd SI
S*4

17 0
75 7
42 3

X
0 6?
25 6

23449
6

10/24/90

^OI6?lnd^
S-95

i,rt 4
l"j/
'II) 4

1 .'-4
1 Sli

01 'J

t>34Ml
/

10 /24 /90

t 1 1 UHldl

^•^1
73 1
t'/<J

OB
1 I'd
1 5't
66 4

:>:j4si
a

1 0 / 2 4 / 9 0

S-1Q1 9-10? 9-103
2741 C«mwo
9 104

2737

73.8 56.2 16.3 229 2.17 19 1
306 235 88.4 755 11.3 44.4
ds.o 37.8 20.8 10.8 2.54 14.4

36.8
158

404

1 12

24 8
100

26 3

64.3 33.9 18 2 156 12 e. 38 :j 24 9

i> '14 (HI23452 23453 23454 23455 23456 23457 234S8 234 SO
COM Numb* 0

10/24/90
10

10/24/00
1 1

10/24/90
12

10/24/90

13

10/24/90

14

10/24/90
15

10/24 /90
1 6

1 0 / 2 4 / 9 0
i;

1 0 / 2 4 / 9 0

PJ.JU I



FREQUENCY OF DETECTION SOUTHEAST HOCKHOHD

EPA/TAT 1989

PARAMETER

Trlchtoroethylenc
t^1 , 1 -Trtehlof oathan*
CU- 1 ,a.OloWorc*irivUn«
Tr«ft**t,£*Qlehlaro*<hyt*<i«
fj,8»D<oMoro«th«A« %
1 /i • DichforcHMhan*
Analytical Numb*
COMNumtw : :: ;::

QAJt ' ' -:•'. . :• •:;:::;;:••••:; •;,:>
X-ii :;.•?;«:•.

19<K>H«tal«l

9-107
22 1
100

23.3
X
X

22.8
23461

18
10/24/90

2730 lOtti
&* ..

28.0

142
296

X
X

31.3

23545

19

10/24/90

2734 Upay
8-11

1 7 4

21.0

23 5

X
X

27.1

23546

20
10/24/00

aeuu»>*y
8-12

16 3
65 4

14

X
X

14.2
23547

21
10/24/90

IftUnowwral

8-13

16.3
66 8
140

X
X

1 4 6

23548

22
10/24/90

271»11th
8-14

34 8

167
42 9

X
X

40.4
23549

23

10/24/90

2022 11 ih

S-15

9 9
54 5

7 15
X
X

a 26
23550

24

10/24/90

2701 18Wi

S 16

1 M

! b',

b .' 1

X

X

10 1

t' t S S I

25

1 0 / 2 4 / U O

s i;
2 19
3'J f>
1 /».

X

X
h /S

1' 1SS'.'
26

1 0 / 2 4 / U O

\PAMMETER 9702 S«M«
S-t s e

Uitdalti

sr 3.8

25.1 1.53 1860 5.97 41 8 31 7 0 89 3 09
132 15.6 49.5 18 5 172 151 1 25 7 6C

27.5 4.74 14.1 309 426 94.60 1.9

1.86 1.96
29.6 14.70 11. 2.73 49.10 40 7 I 16

23553 23554 22837 22838 22839 22840 22841 22B42 22843
27

10/24/90
28 1

10/24/90 10/3-5/90 10/3
2 3

5/90 10 /3-5 /90 10/3 5 /90

7

10/3 5 /90 10/3 5/90 10 /3 5 /90



EPA/TAT 1089

FREQUENCY OF DETECTION SOUTHEAST ROCKFOHD

PARAMETER

Trlchloro«thyl»n*
t.t.l̂ Tflehlororthw** «
CI*.i.8'Ok»iiofO«thv<«wi
Tr«n»- 1 .2-Dlchtoro»ihy(»o*
1 , 8-D«ohloro«th«i>*
1,1* Dk;hl(KQ*t han*
Analytical Numb*
COMNumtwr
Dal* •:•..;:*« ? •£&:•...•.::..,,;..

3141 aah
9* -S • . . : , . •

X

X

X
X
X

X

22844

8

10/3-6/90

31121MI
3-10

0.75

1.12

X

X
X

X

22845

9

10/3-5/90

2»142C*h
8-11

120

283
138

2.50
4.00

133 00
22846

10

10/3-5/90

3025 Itth
8-U

2.72
9.25

3 32
X
X

1 77
22847

1 1

10/3 5/90

311917th
8-13

1 25

2 51
X

X
X
X

22848

12

10/3-5/90

17290wiHm
8-14

X

X
X

X
X
X

22849
13

10/3-5/00

ttMt HWKHMI
8-15

26 4
57 4

19 7
X

1 33

22 0
22850

14
1 0/3-5/90

*M4Hwicn
a ie

?'> 0
t>0 0

PJ 0
X

i ;v
ji t

.'I'M SI

1 5
10/3 5/90

^V M f kxton

S I/

44 0

1 4 7

40 3

X

1 61
40 0

I'? US?

16

10/3 5/90

2726 Morton 21316 AfcM
S.g3 8-24

3111 MarshaU
S-25 S-26

30U6 MarblwU
S-27

52.4 40.0 11.4 2 29 1.79 1 4 1 5 88 10 <i
2551 197 45.4 21,01 3.15 2 64 306 13 b
66.1 50.6 39.6 7.06 3 80 7 56

0.821 0.76
2.861 2.76 1.42 2 01 1 26
55.3 42.4 57.8 6.90 9 1 1 12 5

22854 22855 28856 22857 22858 22859 22H6 I
18 10 20 21 22 23 24 2b

10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/00 10/3 5/90 10/3 5/90 10/3 S/90 10 / J 5/90



EPA/TAT 1988

f
FREQUENCY OF DETECTION-SOUTHEAST ROCKFOHU

PARAMETER

Trichloroethyitn* -
t.1,1'Tr
CI*.1T8.
Tf«n»'t,

chtofdrtianr"'" '̂5-™
>k»hiofo«iriv<«n«
2<DI0hlQr0*th*lMMi

1,a-DJohlOfO«thWi# ;f jv s

1.1-Dichloco»lh«n«
Analytic*! Numbw . U ::::: . •
COMtfumtw -•-•• :: : > < • • • . •
Del* ': S:?.;.:>.-;.';:^< :. •• -•-. .'.-

S-m - :•: : "

10.5
30.3
6.84

X
X

4.06
22862

ax&fttarrtMi
*»

38.3

113
31 5

X
0.93

26.0
22863

3837MM»hi*
900

394

156.0
40.2

X
1.40

408
22864

aaoiMmiMi
8-31

62 4

310

74.7

0.79
2.01
61 2

28865

2730MmtNtf
8-32

65.6

329
93 0
1.14
2 53

75 3
22866

2717M«n*Ml
8-33

110

16 0

5 6 1
X
X

1 7 9
22867

2706 Mamwit
8^34

11.3
54 8
26 8

X
0 95
39 9

22868

3IMSwM»H
3-35

X

X

X

X

X

X

ivub'.i

^M1iH*W*«

S-Oti
X
X
X
X

X
X

.'.pa 70
26 27 28 29 30 31 32 33 34

10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3 5/90 10/3 5/90 10/3 5/90 10/3 5 /90

22871

2.58
9.02
2.12

1.43
22872

9002 SMM!

9 51
26.4
5.87

4.06
22873

2*41
»40

24.2
106

35.30

1.12
36.7

22874

38 8

227
41.4

1.73
44.0

22875

2742 SMM«

0.53
5.76
0 58

0 78
22876

2 85
27.5
115

29 9
22877

33)8 Poltaf

2?878

3-4C

22879

35 36
10/3-6/90 10/3-5/90

37 38 39 40 41 42 43
10/3-5/90 10/3-5/90 10/3-5 /90 10 /3 -5 /90 1 0 / 3 - 5 / 9 0 10/3 5/90 10 /3 5/90

CO
CD

Payu 4



EPA/TAT 1989

f
FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD

PARAMETER Zfttt Fo«w«
8-50 8-51

2022 Cwnm
8-5Z 8-53 8-55

300UCWMKXI
3-56

JUX) HuiHMHi
•j <S7

TrichtefQ«thy>«n« 13.6 30.4 37 0 24 6 24.9
.

9 4
393 165 88.3 140 143 33 5
7.59 31 7 24.1 42 0 40 2 5 37 .' 54

l.8-DioWoro«t»)«rt* 1.2 0 52 0.75 0 76
5.77 33 9 23.8 47 9 48 2 4 22

Andvttcal Nuffby^ 22880 22881

xj
I 75

22882 22883 22884 22B85 22886 . 'MM/
COMNunttwr 44 45 46 47 48 49 50 51

10/3-6/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10 /3-5 /90 10 /3 -5 /90 10/3 5/90 10/3 5 /90
52

10.6
28.3
5.34

4.38
22889

28.3
75.0
20.8

18.8
22890

3KBHMMA

239
52.8
17.6

17.8
22891

19.1
201
47.5
0.57
0.99
43.8

22892

204* Knwy

2.67
5.35
1.86

1.50
22893

8-63
1.90
731
0.86

0.90
22894

2«0t Klnsuy
3-84

5 56
18 1
263

2 62
22895

S-6S

17
62.9
11.9

109
2289f.

S-66

133
27

057
33 8

?;>897
53 54 55 56 57 58 59 60 61

10/3-6/90 10/3-5/90 10/3-5/90 10/3-5 /90 10/3-5 /90 10/3 5/90 10/3 5/90 10 /3 5/90 1 0 / 3 5 /90



FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD

EPA/TAT 1989

PAJMME7ER 3141 1001
8-69

314140th
8-70

2614 KtMMy
8-71

2802 »1U>
8-72 8-74 3-75 S-76

TrIehlororthytM** 33 4 27 2 1.99 1.99 1 18 10.5 13 3 3 40 3 62
156 68.40 4.27 5.21 16 7 35 2 47 3 13 14 2

J22 21.3 3.42 5 21 7 35 2 40 2 11

1.5
38.0 22.0 9.90 4 83 701 1.93

Analytic*) Numbw 22698 22899 22900 22901 22902 22903 22904 2?905 22906
62 63

Dalit 10/3-6/90 10/3-5/90
64 65 66 67 68 69 70

10/3-5/90 10/3-5/00 10/3-5/90 10/3-5/90 10/3 5/90 10/3 5/00 10/3 5/90

IJWMMEFEB

u;-.i;.:vs.v;.;^ .... i.a-*&i

J&

2.29
7.35
0.62

0.69
22908

1.42
4.80

22909

0.56
2.01

22910

0.60

22911 22012

2106 S«ndy
JBMJ4

22913

299
158

29.2

0.77
32.2

22914

220 Brooke
3-20

24967 0

311) Cail&on
S-21

21 90
0 62
1 92

2496H

71 72
10/3-6/90 10/3-5/90

73 74 75 76 77
10/3-5/90 10/3-5/90 10/3-5/90 10/3-5 /90 10/3 5/90

1
12/8/90

2
1 2 / 8 / 9 0



FREQUENCY OF DETECTON-SOUTHEAST ROCKFORD

EPA/TAT 1B8»

300? CwtoPO 829 606 New Mtttor 2522 25lh 2494 $002 Sherwood
8-2S 8-26 Q-29 8-20

Trichlorocthvim* 1 37 175 21 7 045
41 3 37 2 238

1 90 120 074

1 87
163 087 201

Analytical Numbtf-^ --*• -' 24060 24070 24972 24873 24074 24975

COMNumty, 3
12/8/90

4
12/8/90

5
12/8/90

6
12/8/90 12/8/90

8
12/8/90



EPA DATA

FULL VOC ANALYSIS



HUUKFORD DATA SUMMARY

MS ANALYSIS

fDETECTED/
tSAMPLED

RANGE
DETECTED

(iifl/l)
MCt*

(uo/l)
PRS

Samples
>/= MCL

Samples
>/= 50% MCL

Samples
>/S!PRS

1\14 1.1

Carbon Tetrachtoride
Chtorobenzane
CWofoethan*

OhJoro^hyivioyl Ether
Chloroform •" •.;;•- • . :•. 7\14 (a) 3.4-8.3

1\14 2.9

11M4 1.9-320
7\14 1.3-4.0 7.1%
11M4 7.7-47.8 10 71.4% 10 71.4%
10\14 5.7-894

2M4 1.8-2.1
2\14 5

700** 700
2\2 (b) 15.5-19.5
1\14 1.9
6\14 .77-6.7 5" 14.3% 21 .4%

2000 2000
11\14 (a) 2.1-245 200 21 .4% 57.1%

3\14 1.1-2.8
11\14 15.5-104 1 1 78.6% 1 1 78.6%

1\14

10000

-i (MCL)

10

1 1

71.4%

14.3%

78.6%

Standards (PRS)
••re not legible. These are not included in the tabulation of the following columns.

^ Chloride.



I
Source: US EPA/TAT
Year: 1989

i

SOUTHEAST ROCKFORD DATA SUMMARY

GC-MS ANALYSIS

PARAMETER

Benzene
Bromoform
Bromomeiharie
Carbon Tetrachloride
Chtorobenzene
Chloroethane
2-ChloroethyMnyl Ether
Chloroform
CWororneltiane :
maibiLriih MlttittilhlhtjHMfeMMMAitMkt Jh "" ' ' ' '''''
UnHfTPfUCtiOTf f-Vf 1?H lnilf!ISI.fl 0'.' '-.-:•:•.•:•:• • -.• •:• • •.-.-.• •

rti:iiiif '::;: it̂ *1 : : :; ' '̂ Miittit-MN •'•:::-:::::::--::':'":'-:-:<i-1 ̂ '•'•'•^

Dfchteromethane
1,2-Dlchloropropane
Cla-1,3-Dichloropropane
Trans- 1 ,3-Dichloropropane
Ethytoenzene
Methylene Chloride

Tetrachloroethylene
Toluene
1,1,1 -Trichloroethane
1 ,̂2 Trichloroethane
THchloroethylene
Triohlorofluoromethane
Vlnyt Chlodde
m ^ p"Xyton» (as m-Xylene>

fDETECTED/
^SAMPLED

1\14

7\14 (a)
1\14

11\14
7\14
11M4
10M4
2\14
2\14

2\2 (b)
1\14
6\14

11\14 (a)
3\14
11\14
1\14

RANGE
DETECTED

(UQ/I)

1.1

3.4-8.3
2.9

1.9-320
1.3-4.0

7.7-47.8
5.7-894
1.8-2.1

15.5-19.5
1.9

.77-6.7

2.1-245
1.1-2.8

15.5-104
3

MCL*

(UO/I)
5

5

5
7

5 * *

700* *

5 * *
2000**

200

5

2

PRS***

(Ufl/l)
5

5

5
7

700

5
2000

5

2
10000

Samples
>/* MCL

#

10

2

3

1 1

%

71.4%

14.3%

21 .4%

78.6%

Samples
•>/a 50% MCL

#

1
10

3

8

11

%

7.1%
71.4%

21 .4%

57.1%

78.6%

Samples
>/s PRS

#

10

,

2

1 1

%

71.4%

14.3%

78.6%

* Sate Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
'"Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)

amResults for this chemical tor two of the fourteen samples are not legible.
b*Only two samples were tested tor the presence of Methylene Chloride.

These are not included in the tabulation of the following columns.



EPA TAT
FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD

PARAMETER UNITS 3-10 $4*
2720 Cannon

S-105 S-S 3-41 S-47 S - S 4
ua/i 1.1 J
Hfl/l 2 85

Chloroform Hfl/l 4 1 J 5 50 34 J 8 30 37 J 39 J
1.1-O«otttor»«tri«q» 56 50 85 30 71 20 109 00 47 00 47 30 12 40

1 9 22 J 1 5 J 40 J 1 3 J 1 6 J
31 00 42 70 29 50 43 20 28 60 26 00 7 70
3360 96 30 37 80 158 00 20 10 22 40 S 70

2.1 J

Hfl/l 1 9 J
T»tntoMoro»<>t»t»B» na/l 6 60 6 70 26 J 23 J

Mfl/l 14300 245 00 168 00 227 00 14200 22200 2 1 J 3S 60
11 J 16 J 28 J

SB BO 104 00 44 00 67 10 59 40 40 50 15 bO

na/l 30 J
23544 23442 23443 22829 22830 22831 22832 22833

1
10/24/89

2
10/24/89

3 1
10/24/89 10/3-5/89

2 3 4 5
10/3-5/89 10/3-5/89 10/3-5/89 10/3 5/89

J-Etdmatod Valu*

NL-Not l̂ gibl*

X-Analyz«d but not

6 7 8

10/3-5/89 10/3-5/69 10/3 5/89

1
12/8/89 8/10/89

2
8/10/89



IDPH 1989
DATASET #1



Source. IDPH
Year: 1989 (Pro-December)

Summary of Historical Sampling Results

* DETECTED/
* SAMPLED

RANGES (ug/l)
Minimum Maximum:

MCLV
(ug/D

PRS«»«
(ug/l)

SAMPLES
>/=MCL

SAMPLES
W= 50% MCL

SAMPLES
>/= PRS

Chtotomathane
Brorooethana

Mft&ytww Chlorido .:-: '-.
T ricWq rot lu rorwth ana '

17M87
2\187

109M87
115M87

12M87
24M87
25M87

164M87

165M87
1\187

16M87

8\187

113M87

KD

ND

ro

19
63 43 23.0% 51 27.3%
81
12
14
16 13 7.0% 17 9.1%

436 200 28 15.0% 54 28.9%

122 109 58.3% 119 63.6%

74
2000* 2000

700 700

100/5 100

10000

108

15 5" 4.8% 22 1 1 .8%

'Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May. 1989)
'"Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
ND=Nondetect

43 23.0%

13 7.0%

109 58.3%

4.8%



IDPH 1989 (Dataeet *1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Parameter
ChloronwttMint
Bromo*ttMtf»
CriioroottMn*

MtattiyltMl OwwWd
Triohi»r»ltwroin*llt»n»)
1,1.DlcM»fttMh*fM

i,i.DlcMero«ttMn*
Tran«>>1>2-Dtct)loro*llMn«
Chloroform
1,2'DlchlarfHHhan*
1,1,1 »Triehlore«ttMn*
^•ft«>»v*dft Ta^drfia^tfatilftraWi*MrffrDOIV . twvnmH99On99'

1.iM>leMM«f*<t|»*»t :.:. : .. •
TnM 1̂>lN«Mw*pr«pMM •&$

B*m^m?m^m® *̂®3K
MlW9WMMWMB l̂MlM^̂ ':-: -̂;::£ • ̂ >*s >:;
Bromo4an» ::•:--• • : ?^W^^---^^i'
i,l,̂ 2*T«UMhlor9*t)iaR*
TolMMMI

ChlwMmx*tw
Ettî MazwM
Carbon DtorifM*
4-M«lhyM-P«nt»MMHI
Ethonyl BtnxttM) :
o-XyiMt* (l,2>Ob«*Hiylb4mtmM>
m « p Xytoo* (M m Xy(M*)»
2**0UtMfOA9 (IVVWyf CwljfV Jn^̂ 0fl9^

CI«-t.l»IN«M«f««̂ |4*n» i:.
Uia îdft l*lfc j •llll̂ a " 'Vinyl vMOnW •,;.;..;?:;•• .-.
T*tracM«n»MhvlMM

9/12/09
tllh (»2) 270C

50.40

40.60
11.60
9.60

352.60

65.70

1.60

11/28/89
Itth 3140

12/5/89

17th 3012

Trace

2.358
Trace

Trace
0.542

21.762

5.001

Trace

11/6/89
17th 3110

Trace

1.871

1.014

Trace

8/21/89
17th 3120

0.3

2.7

1.5

11/6/80

I7tti 3M1
10/25/89

16th 260 f

1 8
1.8

29.4

1

<\

10/26/89
19lh 2603

3 2

38.9

1.3

<1

10/25/69
16th 2604

<1



IOPH 1989 (DalaMl

FREQUENCY OF DETECTION SOUTHEAST ROCKFOflD

Param«t*r
ChloronrnhaM
Bromo*th*fM»
CMoro*than*
MathyiM* CMorltf*
Triohioronuromvthana
1 , 1 • DIchtortMtrMrMi
1,1 -Dlchloro* than*
Tran*>1,2*Dlchloro«th«n«
Chloroform
t,2-Dlchtoro«th«rt*
1,1,1 -Trlchloro»th«n«
Carbon T*4raoMorM*

1t̂ &&Mj1/lt<tw.•:'t:::z•&^&$&&jjjjjif

Tohtlan*
Chlorp«nx*fM
Ethyl Banima
Carbon MaulfW*

Vinyl OhtorW* ^

10/25/89
18th 2606

1.8

<1

1 1/7/89
18th 3007

4.7
1 1

49.4

17.8

4.5

11/6/8&
18th 3035

Trace

Trace
Trace

8.783

2.652

Trace

11/28/89
18th 3117

1.3

0.7

S/21/89

IMh 31«fl

.
*

9/19/89
19th 2908

1.3
1 3 7

192.4

45.3

11/28/89
Iftth 3019

4.5

2.0

0.6

11/28/89
19th 3101

1 1/28/80
19th 3114



IDPH 1989 (DaUMt 01)

FREQUENCY OF DETECTION-SOUTHEAST HOCKFORD

P»r»m«t»r
ChloronwtfeMM
Br«mO«ttM«»:::::::: V I ' ' . : : ' ' : : > • • •. '

r^tilitff^htttM^ft -••• • • • : . • • • . • . • .-. • •
HWvl M9MIWW . • ...

M>ihyl>r>« CM«fkt»
Trietiioreflwr»nMHtt»n»
1 ,1 -Dlchtara*th«n*
i,l-DlcMoro«tt)cn«
Trana>1 ̂ «Dlchloro*Ui«n«
Chloroform
1,2'DlchtoroAthan*
1,1,1»Trtolilor«*th»n«
Carbon TttrteMofM* :
BrttMMtttMOMriWttMMM • • . ' • . > ''"':•. ' • !: >
1.3 D)Clll»fOpfOpiH> :.::: ::- :v :

Ti)pm»m>tng» / • ""' : V'"": ":"'
PinTIHJ-'"'"""- ••••'•• '•^^^xiy^v •:•!<•!?-: -^ymv

Bromotorm "• •<" ' "•• ' ':":'-'-?

1 ,1 l2,2«T*lr«chlor9«tt<ana
ToluUn*
ChlOriMMlMfM

Ethyl BMIZWMI
C*rbon OtoulfM*
4-M«thyl-X-P»nt»»«n*
Ettt̂ ltyl 09JMHVV9

o-xyiMi«> (Î OtoMkttiylMmMM)
ivi 8) p Jtyvvwp ^P>« MI xyvMivy . . .: -
I PuiMKnw (Imiliyl ItUiit itMan*)
ci»- 1 ,> QloliNi<i*ttiy1»i>»
Vtpyl OhlofW* •• '• - •
"'»tr»ohlor»Mhwli»i> ;

11/6/89
19th 3117

2.537

1.417

Trace

11/28/89
19th 3120

0.5

1 1/28/86
Itth 9121

8/21/89
191h 3129

9/26/89
2<Xh 2814

<1

46.8

57.5

121.7

15.1

9/26/99
200) 2«22

4.0
19 5

436

112.5

1.9

9/26/89
20th 2913

2.19
19.2

204.8

44.0

6.49

9/26/89
20th 2923

< ]

3 1

83.1

8.2

3 8

9/26/99
KXrt 2930

1 4
8.0

164 8

21.5

1.51



IDPH 1989 (DaUMl «1)

FREQUENCY OF DETECTION SOUTHEAST HOCKFORD

Paramalaf
CMoramfrthana
BroimxrttoMl
Chlorottftan*
Maihylww Ohtort*
Triohiorefturomtthtn*
i , i • DlcMoroctrwrM
1,1-DlchtoroatharM
Tr*na-1>2»DlChlor9*lri«n«
Chloroform
1,2-Dlchtoroarlurta
1,1,1 •Trlchloroathan*
Carbon TttrMtftkirM* «
BrOfllOOlMlMfXtMttlilMMl
I.I DIoMOlimrOftHMI

TiltihUlMlNmt "• ;'•"'• -'-••: '-'.""" '•"
pttlgpnt W :|: 5fei.:;:;i: M!&}. : :̂ :;s:s:-::::;:i.;;.: s^sltt
D|bma4«49l4ilii|i>il«(|MM«-;' • :- ? -I- '• :??;' *i;ll£
Diuimjlmai • •• !•' :*-*. •'':.;'.'•':••. "'•^"•'•:-:::::;-:::;!:''::

i ,1 ,2,ai«T*|r«phloro«ttiafMi
ToluUm
CMorbanMiM
Ethyl Batoww
Carbon DlMilfW*
4-M*ihyl-9»P*ntMWiiMi
Eth*rtyf Pamant
o-xyfan* (1 ,2 Ptmalhylbaittim*)
m * p XylMi* (a« «iXytMa>
Z'BlMMIOWk: |ipHn)ff Wlfjfl IMM0na|
Cia 1,1 M>tUtct*ttiyl*n»
WIlkMft ftfeAMftt^fe '.'-'SJy'i. : >' •winyp vnwfiw^ • ^••'•-•-:- : -
TtlraohtofMltirtana

11/28/99
20th 3024

0.6

0.0

11/6/89
20th 3025

2.4

0.4
18.0

4.1

2.1

11/26/86
20th 3025

2.8

15.4

4.3

1.8

8/21/89
ZQth 3141

11/28/89
20th 3331

9/26/89
21 »t 2923

1.3
2.3

89.3

31.4

6 8

9/26/59
21* 2944

<1

6 7

95 3

19.9

5.8

9/2$/89
23rd 2912

3.1
34 4

436

97.1

4 3

9/26/89
23«J 2427

C1

5 e>

68 1

9.0



IDPH 1989 (DaUMt *1)

FRECXJENCY OF DETECTION SOUTHEAST ROCKFORD

PartiMtor
Chloromottttn*
BrOIMWttMM*
CMonttffMMMI • . •• •'.•'.•-':•' '
Malhytoi* eWorld*
Triohion>flur»m»tr»n*
1,1'DteMerMttMiMi
1,1 -Die htoro* than*
Tr*n*»1 ,2*DlchlorQ*lh«n*
Chloroform
1 ,2-Dlchloro«th*rt«
l,1,1»Trlehloro*th*n*
Carbon TMrftOhktrtd*

1t*
-WWIWW1OfH*>JNMI& .I.!/..1:. ::-i .-; :••': :

Troto-Î Okh r̂opro^mi : ; --^m^
T>lB»Kr»i<M»l» .::>:/l' •:••: :':?: :•• -::-

:': ••:::?«?•
ptft1«ffl|..j

:-;:-. . - ' • • :. V;f-r';:;::W:t:-:iJ:.v-::;.%

Bromofarm v

1 , 1 ,2,J«T«lf«chloro»»h»n«
Tolulvn*
Chlorb«ra*fM
Ethyl BMIZWW
Cartoon DlttrifW*
4-M«ihyl-a-P*ftt»iMM»t
Ettî nyl 0MUM0̂  • • ' •• • •
O-XylM* (t̂ OMMMtiyfb«(i»Hi*)
m ft p Xytww {M «» »yt»B»>
2-Bwiaoomi CtMttyt t»»jfl KMOWI)
ci*>i,t-W«M«««*t)i)r(orai
vinyl OWoiW*m|-if-;:;,: -.
tm* m mr\±t» MI Attt'̂ i'̂ M''' ' '^: • ' 'I Wlf ̂ "fTWW"̂ 1™"*™'̂ 1^̂ ™. • . •

10/17/89
Z3nl 2829

4.7
14.6

32.4

4.7

»/2«/89
23rd 2931

<1
6.0

82.2

7.0

11/7/86
23rrf 31)6

Trace

9/19/89
atn 2922

9.3

1.0

47.9

12/5/99
8th 2929

Trace

Trace

2.880

2.601

Trace

9/19/89
8th 2940

8.5

2.0

1.8

9/19/89
9lh 2726

1.3
24.2

217

44.2

1 1 2

10/25/89
9th 2906

0.6

7.9

3.2

<t

11/7/89
9th 3110

3.0

1.7



IDPH 1989 (Dalaaet *1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Parameter
CMorarmttimMi
BroffHMrtharMi
— «»^^^ -^ " - • • ' " '
WHO* WPwl̂ f*^ • :

^̂ BkMk,*«lA>î  ^bkt̂ k t̂̂ ^^•••inywf̂ v s^nivffW . •
Trlortion>fHireir4»lrt*n*
1 ,1 *DlcMoro«th*n*
l,l»OI«hloro«th«n»
Trana-t^-Dlchloroftlhan*
Chloroform
1,2'Dlchtoro*th»n*
1,1,1-TrlchloroeHian*.
Carbon TttTMhtorM*
BrOimMflftttlM'O.nttttlMM: •;'.•::: .:..• "•? •'•::•
1,3-DIOMOtOfH«P*na> :.: <: V ,;::

:.::::: : ' ::•
Tran««1»9<Oi«M«r«|ir9)»'MMi
Trtot|t> MMHIXOIl - '-:i • •: ;• ;si:.,s;:: M; : -^ A: :3J :
OinnKK •••'i';:.:'i '."; ''-'̂  :':••& -if; ?&x;iKs

BfO mOtOrnt : • • • • • . y . - . • • . • : • : . • : . : . . .•..••.••.•:•;- -iSv1' .

1,1,2,2'TalrachlorocHun*
Tolulan*
Chlorb«ni*n«
Ethyl BMUMM
Carbon Dteuifld*
4-M«ihyi-2>Pa>nt»n9n« • : •
Ctttanyl Ptnitna : :
^\_Vtil^tfhA f't 9 nfaMtAMkwUk r̂fM t̂ttf̂ ^V^ATPVPPIV • V^AT WVI^VMly IM^^VAVfl̂ V^

m 4 p Xytoiw (x w» XytM*)
2-Butwton* (Molrryt Ethyl K««on*)
Ci*<ltI-M«M4if««t)iyl*n»
Vinyl ChlwM* ^"i.-iv - ,.
UtracMorocthvtWW

1 1/7/89
9th 3121

3

2

0.4

12/5/89
dtti 3214

Trace

Trace

2.550

1.663

Trace

12/6/89
9th 3242

Trace

1.755

0.586

Trace

tO/ 17/89
Alpine N. 7004

10/26/89
Alton 2118

0.7
6.4

20.4

2.7

1.3

1/10/89
BUd«hl 3242

2.5

2.0

<1

10/79/89
Cannon 2801

H.4

28.5

97.5

30.5

t . t

9/1 a/a e
Cannon 2802

51.1
39 2

1 1 2
9.0

200 0

52.7

6 6

9/12/89
Cannon 2810

4 1 8
36.9

9 5

7 2

283.2

60.6

5 3



IOPH 1989 (Data»«l #1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Pa»m«t»r
Chloranmhan*
BroiMXrthtt*
Chioro*th*n»
fttathylw* QhlorM*
Triohioroflurom*ih«n*
1,1'Dlchtor««th«n*
l,l-OlcMor«*lh«iM
Trana-1 ,2>Dlcriloroalh*n*
Chloroform
1,2-DlchloroiHhan*
1 , 1 , 1 •Trlchl0ro<Ml)«n«
Carbon TMTMhlorld*
Bromotfotttorftmtihtn*
1,2-Dlohl0roprOp*fM
Tran*-1,9-DI«M0roprop*rtt
r*iMtetdkfl̂ kAAkAMA ' '" • • • • • - - • • •••- - -•••--.i TiQuiiM awiMMiv ' • ' • • • ' • • - . - - . . ' • • • • • • ' f-f:
n.rt.n̂  ;• ;.. v. -; "f: . # • • / > . -:.- . ; . .• . A,:̂
tllii«niMairki««Mî ^A^ri« •i-::" :'-'' :- '''•':'" •*'• '':''LJIOroiM>9INOfVfMH|lfn« . ;-. -:,. ••:.,:.;. v . .:,:

Brometorm '.: "•• ' ' ': :" -u
1,1,2(2<>Tttlrcch|oro«lhan»
Tolul*n«
Chlorb*ra«tM
Ethyl BMUWMI
C*Hxm Dttulflc**
4-M«ihyl-a-P*nUr»on«
CtH0nyt MNfiftt4t+
o-xytMi* (î ramHityiiMMizMw)
m it p lyNw (M m Jty»»o»>
2-BvtMMH» (AMtryt Ethyl K«ttm*>
Ci».i.t-W«W«t«*ttiy***>»
vinjrt OMMMN^^v. -•:•- '-
T.lr̂ htorMthvtoM • : •

9/12/89
Cwm<xi2ai7

24.7
24.0

7.0

83.5

20.7

0.8

0/21/ao
Cannon Z02ft

25.0
34.0

5.7
1.8

177.0

31.0

23.0

1.2

10/17/8*
CwmQR<837

9 4
16.3

89.1

47.1

0.7

10/17/89
Cannon 291 5

3 4
5.8

49.4

14.3

0.5

i t /7/e»
Cannon 2918

4.8

38.8

16.2

11/28/69
Cannon 3004

1.5

14.7

6.3

8/20/89
Hwraon 2804

52.5

0.9
204

73.4

3.3

9/19/80
Maroon 2834

ov
10 2

105.8

29.6

3.3

9/19/89
Hanson 2842

2 9

109

101

32.6

2 4



FREQUENCY OF DETECTION SOUTHEAST HOCKFORD

IDPH 1989 (DaUMt *1)

p«r«in»i*r
ChloromtthftiM
Bromo*tb*mr >•. -: ? ••• • •
CntonwOMn*
Mathylw* Chtoritf*
Triehior»nurom*Oi»rMi
i.l-DtchtarMttwn*
i,l*Dlchl»ro*UMn*
Tr«n«-1,2-Dlchloro*th«n*
Chloroform
1,2'Dlchtoro*than«
1,1,1 *Trtchloro«th«n*
Carbon TtttaeMoriO*
BrOIVIOWOTIlOf̂ NMIIMttMl
f.2-I>IOM»rO|>r«fNMM
Tr*n«-l,9*DI«hl«ro|Hrop*n«
-^-»^>_a-t ^j» j»*j> ̂ .^ ~: •: ' .• .••• . . - : .-i nouwnMnWliw . . • . - • . . - . : • : • : - • -
Otnut* :>x;:-;... • ;:-... • ; : : ; • " : :.;:;' ' • • ••:';; •:•;•-•

Brometorm
1 , 1 ,2,2-T«lr«ehloro»lh«n«
Tolulvn*
Chlorb«ni*rw
Ethyl BMUWM
Carbon DUttlfM*
4-M*ihyl>a'P*nt»tM»n«
Eth*nyf Banutm*
0-xylWM (i,a.oim*)tiyllHMix»ft*)
m it p Xylwi* (•« m XylMW^
2-BiHM*m» (ttothyl ahyl NMon*)
ci«>i,i»oi«M4M««ttiyl«n*
Vinyl 0hM*$:|%:.;:;:;U'. :̂ •
T.tr.cWoro^hirl«-

1/10/8*
H«rawn2908

1.0

31.0

23.0

10/17/80
HMMon ZBtl

2.7
4.7

32.1

13.3

0.4

10/17/«»
HwWMt 2946

6.1
14.4

13.4

14.8

0.2

9/12/89
B«tton2e33

14.0

13.9

2.7

0.9

10/17/89
HWMOft Z7M

17.2
65.4

141

28.3

0.3

9/19/89
Han9on28DZ

48.0
39.6

8.4
287.5

68.5

3 3

9/12/89
H»nMO 2821

32.3
28.2

200.0

40.0

1.6

9/26/89
HwiftOO 2901

<1
5 4

49 3

20.3

<1

9/28/89
Haruwn 2902

1 0
90

97 6

27.5

1.0



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IOPH 1989

Paramator
ChlorontothMM
Bromo4rtb*n*
chioro*tft*n* .;
Mathyltrw Chtofkav
Triohioronuromaihan*
1,1'DlctilarMtrmiMi
i,l-Dlehloro«lhan*
Trans- 1 ,2>Dlchloro*lh*n«
Chloroform
1,2-DlchlorO«rhan*
1,1,1-Trlehloroothan*
Carbotl T«*r*«MorM*
Bromodloftlorom»ltiM>«
l.2-Dlohloroprop*iM
Trana-1,3<DI«Mor0prop*l>«
TrlcMortMttMMM
P+niayH : • :- :-' • •' : ' :

tMbromochionnnadttJiB : • !-.
Brornotorm
1 , 1 ,2,2-T«lrachloro»lhan«
Tolulorw
Chlorb«ro«fM
Ethyl BMIZWM
Carbon DtomfW*
4-M4lhyl«2-P«ntMMMM
Ethonyf 0MUMMt'"-> • • . • • • • ' • . • f ' • '
o-xyiMi* : (U tNni»>tiyiti»imm»)
m * p Xytvnt to* n -1tylMW): • :

9 gliilan n — " ffta*UM^ vflM«Ml It̂ k̂MAli••OMWfiofiaj | î wtyt :• iuuvff UPPPWVI

Vlny) OhlwWfAl*!̂  : ' •
T«tr««Moro*tiMmMi:fl' ' •

10/17/89
H«n»on2907

3.7
5.8

49.7

14.3

0.4

11/6/89
Hanson 2938

1.8

16.7

6.2

10/17/89
Honon 2717

3.6
28.3

160

1.7

0.5

9/12/89
Morton 2729

24.8
22.8

7.1
5.6

78.6

2.7

9/19/89
Honon 2738

2.4
36.5

411.6

92.8

53.9

9/12/89
Horlon 2741

60.2
48.1

135
11.6

100 0

68.1

8.6

9/12/89
Morton 2742

63.4
50.5

14 0
13.2

434 3

75.8

108.4

4 3

9/12/89
Honon 2746

62 6

50 6

14 0

1 3 6

400 0

64.3

2.6

9/19/89

Honon 3905

1.5
23 9

218 4

43.1

2.1



IDPH 1989 (Dat*«*t

FREQUENCY OF DETECTION SOUTHEAST HOCKFORD

P»r»m«l*r
CMoromttlMiM_ -.^
ofOnMMRMIfMI
CMOKWUMW*
M«thyt«M eWorld*
Triohlon>nur«m*trt»iMi
1,l-Dlchloft>«th*n*
itl->Dlentoro«than«
Tr»n*-1,2'DlchlorQ*th*n*
Chloroform
t,2-Dlchloro*th«n*
1,1, 1 •Trlehloreoth*n*
Carbon Totraohlorid*
BromodtcMoronwihaiMi .
1.2-DleM0roprOp*fMi
Tran*-l,J-Qi«Moro|>rop*Q* ... ••/?.';•:

B*IUW» < : :; : ' • ' " • ' .'.:"-y.;-:"-:-;.-:r:;:':-:

OlbromocMofOflMthMM :i::-::: >.;
Bromoform
1 , 1 ,2,2-Ttlrcehloroothana
Tolul*n«
CNorto«ru*n«
Ethyl Bonmw
C*rbon DUulftd*
4-M«lnyl-a-P*nt«nan« •
Cttiorn/f HtnT»o>
o-xyi»n* (l̂ DbnotrtylbonMn*)
nt t> p Xywvi |M ni Xyioo*^
I Outerooix (lltltiyt Gihyl itMono)
cu itt-0lohlofg»thyl«n»
Vinyl OWofW^ ̂ &.v ;? • ^:' : -: • • : '
T*UMM«ro«ttitfl«fl*r '

10/17/89
Morton 2C11

26.2
62.3

249.0

47.6

3.8

9/1Z/89
HoftOfi 201 i

29.5
35.6

1.2
7.4

205.1

57.6

3.2

9/19/89
Morton 2934

2.8
27 5

228.0

54.1

56.1

9/19/69
Morton 2835

1.0
13.3

197.3

26.9

36.7

9/19/B9
Honon Zfl3«

1.3
22 2

218.8

51.9

10/17/99
Morton 2905

9.4
44.8

133.0

51.6

1.2

10/17/89
Morton 2942

4.2
7.5

13.7

12.6

0.4

11/28/89
Morton 3001

4 4

30.1

8.7

18

1 1/7/89
Morton 3133

2 6

1.5



IDPH 1989 (Data**! «1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Paramattr
Chloronwtbaiw
BroffMMrtltftn*
CMoro*th*n« :
M«thy1«n* ChtorM*
Triohiorofturomathtn*
t,1-Dlchloro*th»n«
1,1-Dlchloroalhcn*
Trana-1 ,2-Dlchloro«lhan«
Chloroform
1 ,2«Dlchloro»th»n*
1,1, 1 -TrichloroiMhan*
Carbon T*tr«chtorld«
BromodtotiloronwlhMM
i.2-Dlchloroprop*n«
Tr»n»-1,9-Dlchloroprop*n*
T#lMtfel«btMk îAk*«m^ • • - ':" "•" ' '•i ricfimiuPUNiiPV . • .
BWWMWI •' • .:';: -'•• ' . : . - ' : • " . ! • • • • • • • . i .-. •:': .•". :'. "

MbromocMoromMhan*
Bromoform
1,1,2,2-T«lr««hloro*lhan»
Tolulvn*
Chlorb«n2»tM
Ethyl BMUWW
Cartoon OlaulfM*
4-M*Htyl*2-P«nt»it«mi
Ethtnyt BMUWM
O-Xylan* ttfrWmttvtU******1)
m A p xyt«» (M m Xyl«4w>
2-But»non» (ttWiy* Cftyl KMm*)
cu-i,t>Oi«W««««th)H»n»
Vinyl «»|«rW»;jw '̂: • > ' • : • . : \ - -
T*tracKforoMhvt«M

11/28/69
Morton 3037

1.1

0.9

10/26/89
Morton 2924

1.8
3.2

26.5

8.5

<1

6/20/«»
WWW2726

53.9

1.0
161.0

63.8

1.8

9/12/89
Ktoa«y 2«03

34.3
30.9

8.4
5.2

219.0

24.1

1.5

10/17/89
Ktntay 2806

23.5
50.2

197.0

50.8

1.3

9/19/99
Klna«y 2813

0.9
15.1

193.2

20.4

20.0

9/19/89
Klrwy 2822

08
138

182.6

28.2

4 2

10/25/89
Kirwy 2826

1 8 9
5 1 9

193.8

58.9

3 5

10/17/89
Klnsey 28^9

8 3
1 4 7

94 3

15. 1

0.2



IDPH 1989 (DatBMt »1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

P»r»m«t»r
ChloromtttMUM
Bromo«tr»*r*
Chloro*th*n*
M«thy1*rw OMorM*
Triohiorofluroffttthan*
1 ,1 'Dlchloro*th*n*
i,l-Dlehloro«than«
Trans»1,2'Dlchloro*lh«n*
Chloroform
l,2-Dlcr«loro*th«n*
1,1,1 -Trlchloro*th*n*
Cirbon T*tr«ohlortd«
BromodtottloronwthMi*
1 ,2-DlchloropropaiM
Tran»-1 ,9?DI«M0r»prop*n*
Trlelttorotttwn* ' - ' • . ! • • '••'• '.-•' :: s ::--- . • '
BMIfMW -- -•: * : '':'i ' ' ''"'•• ":.: ••'''•::'.• : ' ' ' - - - : -
Dlbroii>ocMor«m«th»rM :. : : .
Bromoform
1 , 1 ,2,2-T«lr«chloro«th»n«
Tolul*n«
ChlorltcracfM
Ethyl B*nz*rw
C»rbon WtirtfW*
4-M*thyl-2-P*nt»iMMMi
etfwnyt B«MM«*
o-xylMt* (î CHnMtiiyitMOZMi*)
m 4 p XywrM (M M Jtyww*^
2-Buttnen* f|i»ihyf Fttiyt tt»ton*)
ci*-i|X>0(9hl«f«*thyl*n*':
vinyl CI»lwW»>-:;:-;- •^•• :- -• • • • • • ^ - ••
TtlrwMofMlfaivtMM ' '

1/10/89

Klnw»y 2629

3.0

37.0

35.0

9/19/89

Ktnt«y 2839

0.8
12.6

81.0

20.9

6/20/99
Klnwy 2909

3.5

0.2
13.9

7.0

0.2

10/17/89
Kln»«y 2920

2.3
3.9

29.1

7.5

0.2

11/7/89
Kinwy 3002

0.9

10 6

2.8

9/26/99
Lwey 2746

2.7
25.2

224.2

50.0

4.1

9/12/89
Uvwy 2817

23 6
17.5

6 4
2.9

114.2

21.0

9/19/88

Lapey 2836

0 5
6 5

50 6

17.5

9/26/89

l«*y 2«t8

1.5

<1



FREQUENCY OF DETECTOR SOUTHEAST ROCKFORD

IOPH 1089 (DaUM

P*r«m*l*r
CrtloromtttMimi
Bromo*th*n» :
Chioro«ttt«n»
Atathytww CMoftO*
Trichlorofturomttritn*
1,1-DlchlorMthon*
l,VDIcMoro*U)*n«
Trans»1,2>0lcf|lorio«ltl«)n«
Chloroform
t,2-Dlchlora*tti«n«
1,1, 1 -Trlchlor0«th«n*
C»rbon T«*TMhk»ri<t»
Bn>motflCMorom«*h*n* :
«,2-Ololiloropr» *̂tM
Tr«n»-l,3*Ot«Mor»pr«p*n«
TrlcMoi'O+ttMHt* . ;•.••..:.-.••:.. " • • '•.:,
Btnwwiv; •' ••;:':v,- - • "V: ;';•'••:.•.••;..•::::-- ;.;.•:•:•' :;:-

Bremetorm
1 , 1 ,2,2-T«(r achlor o«lh«n«
Tolul*n*
ChloriMnnrw
Ethyl BMUWM
C»rtx>« Dt«ulfM«
4-M«ihyl-a-P*ntanoiMr
ettwnyl B«u»o» : ., '•"-• ••••
o-xyiwt« (1̂ 1-DbmttiytbMttMM)
m ft p xytto* <M M Xy»»o»>
2-8utmon» 0kMftyf e*»yl K«Mn«)
ci»- i,l-(M«M«<««t)i)rf*n»
ui»»t nhl»i»l»«» •:-'' •** : :i' h is1:- ; • '~S ' ' •
• my| Vf«fWnV»*:<::;.::S j/aa-:;::|::- .:• . :• . . . . .

T«U»ctll»Mi«<>nrtf(»^:T7yt :"'":• ..' — __

1/7/89
UUMV 3116

3.0

1.3

11/7/8*
Luwy 3117

2.7

1.8

11/7/80
Lwwy 3121

2.7

1.9

11/7/89
Ufwv 3129

3.B

2.1

11/7/89
Law 3130

4.5

2

11/28/89
LbxJbwo 2402

0.6

t t /e /89
LlmXwra 2407

Trace

0.634

1.609

Trace

11/28/69
Undb*rg 2901

0 8

1.4

1/28/89
LlndtMrg 3506

6 0

2.9

0 8



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989 (DataMl »1)

Parameter
ChlorontettWM
Bromo*ttt*n*
CNoroettun*
Methyt«*w cMorM*
Trichioroflurom«irian«
1,1'Dlchloroothen*
l,1-Dlch|oro*Uiane
Trana>1>2>Dlchloroelhene
Chloroform
1,2-Dlchloro* thane
1,1,1-Trlchioroethane
Carbon Totmohlorld*
BromoolohlOfomothan*
1,2-DtcMoraprop»lM
Tran*-1,9-DichloroDrop*rt«
Trlchtofootlwio
Pemant : • . ' • ' . ' .
niln IIIMM Nomm«<tt»n> " : :

Bromoform
1 , 1 ,2,2>Telrachloroethan*
Tolulen*
ChlorbenzviM
Ethyl Benzene
Carbon Dlatrifld*
4-Methyl*2»P*ntMMIMI
Eliienyl, WMf|3pMM^
O-XylMl«> (Î OtomMhylboimne)
rn * j> XytMW (M M Xylew*^ • ' •• .
i Dutioffm (IMhyt tohil K»<BM*)
Cla- l,E-Dlgl4l«f«4>Uiyt»n> ' :
vinyl Oti|grtil»":''::r"::' ••""' ' :':::

Tetr»chtoia««htft<M»t ••' ' '" •..

12/5/89
Undbera 2512

Trace

0.786
Trace
Trace

5.464

2.856

Trace

1 1/6/89
Undborg 251$

0.595

3.684

2.223

Trace

11/6/80
Undberfl 251 »

Trace

1.184

11.159

4.232

Trace

ft/20/89

Undale 2412

1.5

0.7

6.S

0.3

6/20/B9
Llrxteto 2424

2.2

1.3

1.0

11/6/89
Lindale 2612

(.686

1.269

Trace

10/17/89
Mar»rwH 2845

11.9
26.9

93 6

47.9

0.9

1 1/7/89
MwihaJI 264

13 4

157

7.7

1 4

6/1Z/89

Marshal) ZT<ti

13.3
12 4

3 9

54 0

4.1

<l

5



IOPH 1989 (Dataa«t ft)

FREQUENCY OF DETECTION -SOUTHEAST ROCKFORD

Param«t*r
Chloronwtbarai
Bromo*th*n»
Chloroathana
Mathylan* CtUorM*
TrichiorofluronvHiMn*
1,1-Dlchloroathan*
1,1~0lch|oro«lhan«
Trana<1 ,2-DlchlQroaIhana
Chloroform
t,2-Dlchloro*rhan«
1,1,1-Trlchloroarhana
Carbon TatrachlorM*
BromodtoMortnwtftMM
l.a-DlcMoroprftp*M
Tran»-1 ,3>OI«hl«ropf op*fM : :
TriolilonMQMO*
B*nwn»;. •. .. ' • ' • • ' - - '•:-, • .•, •:•
DltHTtt IIMM* nlO|rOflMMIUMMi •
Bromoforii)
1 , 1 ,2,2-T*lrachloro«than*
Tolul«n«
Chlorbanz*rM
Ethyl Bcnmw
Carbon DlatilfW*
4-M«ihyl>a-P»nuneiw
Ettwnyl BWUMA*
o-xyiMM (i,2>mm»itfyib«m»n*)
m * p xyfon* (MI nt JCyfcn»»^
2-Buta<ion« (IMMyf «*# KMon*)
Cia-1,»-(N«M«r««Di)rt*n»
Vinyl Ct>|«fW*;Rgf i%.;:

:I .

11/28/89

Marshall J73'

19.2
80.9

170.5

37.5

S0.6

11/26/09

Marshall 273

1.8

0.5

10/17/89
ManlMH 2745

30.0
67.6

295.0

82.9

3.9

8/21/69
Marahatt 2813

38.0
34 0

7.0
3.1

154

35.0

26.0

1.7

9/19/80
Marshall 2825

1.6
30.0

246

58.2

74.0

9/19/88
MarahaB 2830

1.1
18.7

208.4

40.1

3.2

8/21/89
Marshall 2838

36 0

39 0

1.1
7.0

2.9
187.0

44.0

27.0

9/19/89
Martttall 2«09

1.2

8 8

98.1

32.6

23.1

2/7/89
Marshall 2926

2.0

24 0

57.0



IOPH 1089 (Data**! *1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORO

P«ramal*r
Chlorom*th*M
Bromovthafl* • : • •
Chioraatttan*
MathylWM ChJorM*
Trichioroflurom»lh*r»*
1 , 1 •Dlchloro«th*r»*
1,1-Dlchloro«th«n«
Trans- 1 ,2-Dlchloro*lh«n*
Chloroform
1,2-Dlchloro«than*
1,1,1 -Trlchloroathan*
Carbon TMraohlorltf*
BromodtohloronwihMt*
1 , 2-Dlohloroprop*M
Tr»n»-1,*IMcMoropr*p«n*
Trichioro*ttt*n* •: .•:•.:- . : . v '•:•• • ,- - •"
B0OMWt>. •• •• • '. '':•'.•-•:':'.'::••.•.-•...;::•:.'. '• : :•' ':-; :

;-

DlbranmcMoromMtan*
Bromeform :
1 , 1 ,2,2-T«lr«chloro»lh«n«
Tolul«n«
Chlorbara*rw
Ethyl B«nz«n«
C»rbon OUolfW*
4-M«tbyi-a-P»nt»n«iMi
Ettttnyt BMtibMî  • : :-
O-Xylvn* (î .Obn*lttylb««UMt*)
m 4 p xytaw (M ai Xyttn*^
2-BirtM»on» 0*>uiy( l»yl KMWI*)
Ci«.i,»»0(0M«r««t)qrtMi»i ' - .
vmn otuwrMt̂ iiigpiî ' •
T«U«cNoro«thvl»n*

10/17/80
MarvlKiN 3037

2.3
6.5

7.0

5.2

10/17/89
Mar»D«tt 2946

1.1
1.8

13.8

5.0

0.2

10/25/69
MarshaR 3011

1.4

3.1

13.1

4.0

1.6

10/25/89
Marsrwtt 30*

0.09
3.7

0.5

2.3

2/7/89
Marttttl 3101

<1

2.0

9/12/S9
Ponw 2700

32.2
25 2

6.7
6 9

1118

23.4

2.2

9/19/89
Potter 2025

0.9
158

192 5

40.8

28 0

10/25/89
Poltor 2826

9.1
10 2

93 1

27.5

<1

6/21/89
Poll*( 2037

20 0
25 0

4 6

1 4

1 130

24.0

180

1.2



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IOPH 1089

P*r*m«t*r
Chloronwthtimi
Bromo*th*n»
Chiorotttwn*
Mcthylww CMorM*
Trtehioronurom*th»n«
t , 1 -Dlctilar0*th«n«
1 ,1 -Dlchlorotthan*
Tran>-1,2'Dlchloro*lh«n«
Chloroform
1,2-Dlchloro«than»
1 ,1 ,l-Trlchloro«th«n»
Carbon Tttrachlorld*
BroimxMetttoronwthMW
t.2-Dichioroprop*fM
Trantt-1,9>Oi«Moroprop«fi«
Trlchlon»«ttMM>* :

DlbromocMoreimrtharM : ::.
Bromotorm
1,1,2,2-T«lr«chloro«lhBn«
ToluUn*
Chlorb«ru*n«
Ethyl BMUMM
C»rbon Dl«ulfl(t*
4-M*lhyl-a-P*nt»noiMi
Ettwnyt B»rue»«*
O-Xyltn* (Î ObwMHyllMtiXMi*)
m ft p Xytoo* (M m Xyt*n*>
2-ButMton* (tMftyf 6*y» IMon*)
ci*-i,i-OI«hl«f*«ttoyl*fl*

11/28/89
Potter 2933

2.9

0.6
0.3

29.8

12.0

0.6

tO/26/89
Sewell 2718

3.2
27.2

IS. 6

1.8

0.6

9/12/09
9«W*N 2814

51.0
55.6

11.5
9.1

90.0

73.7

5.0

9/12/69
dmrall 2822

49.0
54.2

2.2
11.7
9 2

210.0

73.2

6.7

9/19/S9
S«w«ll 2826

1.1
18.8

2150

47.9

32.3

8/20/89
9ttw*H 2902

10.9

38.9

21.8

0.3

9/26/89
8«w»U 2909

6.7

88 9

25.1

1.1

2/7/89
SowtHI 2909

2 0

36 0

22.0

1.0

9/26/89
Sewell 2917

< I
4 9

38 6

28.1



IDPH 1089 (Data»*l 01)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

P»r«mat*r
ChloronwttMM
Bromotttmn* • •
Chioro*tft*n« :
M*thyl»rw Qhtorid*
Trichiort>nurom*th»n«
1 ,1 'DIchloraAlhdiMi
l,1-Dlchloro«than<i
Trana-1 ,2-Dlch!oro«|h«n*
Chloroform
l,2'Dlchloro*than«
l,l,1-Trichl0rof»H)»n*
Carbon Ttlraehlorid*
BromodlchloronwlhMt*
l.2-DlohloroprO|M»iMi
Tran«-1 ,3>0lcltloropr»p*n«
Trlchtorotttttn* . .
BonxMW - . : • • • , ' :• - . • • ' •
DlbfoinocMovoiiMfflUHM: • .• : • '
Bromoform
i , 1 ,2.2-T«lraehloro«than«
Tolulon*
Chlorbarutan*
Ethyl 8«nz«fM
Carbon Dteulfltfe
4-M*ihyl-2-P*r»Un»»«
Ettî nyf DwutaMl̂  . .
o-xyiwi* (l̂ Obn»tltyttHM»»Hi*K
ni * p xy««n* {M m Xylw»»>
2-ButMom (tftotfty* fehyl totan*}
Cl<* 1» J»0»chl<H<l#lll)rt*r>W ."•

TMrNM^MtfMK^-v-

9/26/8*
8*w*lt 2921

<1
4.4

107.3

19.5

1.0

9/26/89
S«woll 2*30

<1
4.6

111.2

19.8

1.4

8/21/89
&•*•* Z930

5.9
7.3
1.1
2.0
0.7

28.0

13.0

6.9

1.0

12/29/89
S*w»H 2934

3.2
7.3

48.0

17.8

1.5

9/28/89
S*W*N 2938

<1
6 8

82.9

18.5

<1

9/26/80
8*wwll 2938

<1
6 8

82.9

18.5

<l

9/26/89
S«w*ll 2076

9 9

102 5

30.6

1.6

10/26/80
Sewell 3016

<1

10/25/89
8«wull 3026

4 4

190

7 7

99

<1



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989 (Data**! #1)

Parameter
CMoronwttian*
BromotthM* :
Chioro»tti*n*
Mathyltmi CMoHtf*
Trichioronuremvtrian*
1 , 1 -DlchlorQ«th*n«
i,1<Dlchloro«than*
Transit ,2<>Dlehloro*th*n«
Chlorolorm
1(2-Dlchloro*Hian*
1,1,1 -Trlchloro»than«
Carbon T»lr«ehlorld»
Bromodlcblorom*trtan«
1 ,2-Dlcbloraprop*n«
Tran«-1,9.0icM0roprop«n*
TrlcMoro*th«n*
B*nnm . . /.;
DiDfoiiiocnloiroiwMnpfi0 " /•.: '." . • •
Bromoform
1 , 1 ,2,2-T«lrachloro«lh»n«
ToluUrw
Chlort>«niMW
Ethyl BMUWM
Carbon DUUlfld*
4-M«thyl-a-P*nUnen«
Ettl*0yl B<fUBMM> . - . • • • ' : ' • • • - ' ' - ; ' " • •

o-xyiM* (t̂ Dbm»Hiylb«NUHM>
m * p Xytww (M m Xyl9o*|f
2-ButMM»n» (W*i)iy( ettyi «Mon»>
Ci»-l,t>OI«Mof««t)«)H*n»
vinyl CMwM«%^-:v . ..
T*tr>chtorMlhil»n* : v

10/25/89
S«w«)l 3040

0.9
1.5

8.6

3.4

0.9

t t / r /ae
Sewell 3136

3.9

2.3

11/7/69
S*w**l 3130

3.4

2.1

<1

1 1/7/89

Sevrall 3142

3.0

1.8

9/12/89
Will* 1201

1.50

<1

<1

10/25/69
Wills 1610

12 8
33.6

133

37.5

0.9

11/7/89
Wills 1703

42.8
37

220

73.9

1.7

9/12/89

Will* 1020

49 ?

39.7

1 1.8

9.fl

260

50 0

4.3

8/21/89
WILLa 1935

30 0
S5 0

1 t
1 1 0

3 4
210

45.0

42 0

2.1



IDPH 1989 (Dataaet *1)

'•r.m.Uf
12/5/80

Brook* 1004
11/6/89

Brooka 1113
12/5/89

Collins 3310
11/6/89

Hamilton 1700
1 1/6/89

Hamilton 1717
12/6/89

Johnson 1613 Johnson 1638
i j f / i) /e9

Johithpo ) 746 lyran 1738

Trac*

Trac*

1 005

0545

Ethyl »««»»»»
Cnrbon Oteulfld*

jpNrtwI-

VlOyl dlNM'KW • : :'" '
Tatr̂ blor̂ lhyUM Tract

Trace Trace

Trace

26 2 173 1 616 1 782

0.8 0.868 055 1 042

Trace Trace Trace

Trace

Tract* Trace



FREQUENCY OF DETfcCTKDN- SOUTHEAST ROCKK3RD

IOPH 1989 (Dalasel #1)

12/6/89 12/5/80 12/5/69 12/5/89 10/25/89 10/25/8!*

Tffiff 1734 Sarxty Hltw t6<CS«ndy Hit* 181! Sandy HIN 2701 Reed 1825 Reed 1030

^WT^^^*^^* ••-

Tr»n««1 ,
CH<«r«l«ri»
1,t«Ptehlor««tli«M

Trace

Trace

4057

2.107

Trace Trace Trace

Trace Trace

8 b
14 4

92 1

35

0 5

U> 8

46 :t

93

466



IDPH DECEMBER 1989
DATASET #2



Source: IDPH
Year: 1989 (December)

Summary of Historical Sampling Results

PARAMETER i DETECTED/
« SAMPLED

RANGES (ug/f)
Minimum: Maximum

MCL*
(Ufl / l ) (ug / l )

SAMPLES SAMPLES
>/= 50% MCL

SAMPLES

ChloromethafW

Methyfene Chloride

Dlbfomochtoroinethane
Bromoform
1 ,1 ,2,2.t0trachtoro«lh9rt«

3\80

15\80
21\80
10\80
8\80

12\80
40\80

2\80
1\80

42V80
1\80

1\80

3\80

39\80

30 3.8% 7.5%
78

23 1.3% 3.8%
ND 159 200 0.0% 3.8%

27 1.3% 1.3%

N) 56 11.3% 12 15.0%
1.3% 1.3%

2000 2000

700 700

100\5 100

10000

65

KO 5 ' * 1 1 .3% 3.8%

3.8%

1.3%

1.3%

11.3%
1 .3%

1 .3%

'Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May. 1989)
'"Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
ND=Nondetect



FREQUENCY OF DETECTION SOUTHEAST FOCKFORO

IDPH 1089

Par*m«t4>r
Chloroowthaiw
Bromoothan*
Chloro*ttian»
Methylw* CMorM*
Triohi«n>nur»m<»tit»n*
1,1'DlchtorocttMM
i,i<Dlchl«roathan«
Tran«-1>2<-Dlchloroalhana
Chloroform
1,2'Dlchtoro«thara» ;
l,1,t»Trtehlor0*th«n« ;:;
CarbOft THTtthMlfM* . ' . ; • • ; • ; "K- .
Bf OflM t̂eMMMttMtlMM • : * : • -:' -:- '*:*:*' •'• -'~: ''-'^ •
ll2TlNWlHN'0|M4̂ PNftlMI • • • • • • : • • • • • • • . * • • : ' '.:: • -':: •:

Tran«-t,9-(M«M«Nr»pr«|NHMI ; '-': ';• :;.7.; ••;•,);;;:;* •
TrtrtM«9|MM^ .̂[̂ lî ~j f
BMUWW :-::f «P:;-l*y:::H:;*::i-:: I
MbTOn>OC|H<>fOg»<f»n̂  <: . :;---:;;.. .:.'

:™v''':
Bromotorm
1 ,1 ,2.3<.T*lr»ehloro«Hum«
TolUl*IM

Chlort>«nz*fM
Ethyl BMBMW
Cartoon DteriM*
4-M«ihyl-a-P*nUiwtHi
Eth*nyl BMUMO* : .;
O-xyMm« (l>Ob«ottiyHM«Mn*)
m « p xylMW (MI «t Xylw»)
2-Butmon* ^Mhyf «tt»yl K*ten»)
ci»-i,t*m«M«r««t)̂ rt*n*
Vinyl ONwWH Îp* •• '
T%tr«ulilui irthfi»n>

12/4/99
6*J*hl 3029

0.3
7.1

12/4/89
B!W*hl 3221

1.3

1.3

12/4/89
BUdaM 3237

0.5

1.0

0.8

12/12/89
BlhteM 3918

12/12/89
Biktahl 3324

12/12/89
Cartoon 3006

0.9

Trace

12/4/89
Collln* 3201

4.7

2.8

4.8

12/4/89
ColHn* Ji»2

3.7

1.1

6.5

12/4/»9
Collln* 3230

1.3

0.4

1.5

G>

r\s



IDPH 1980

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Parameter
ChloronfrtiMiM
BrOffMWtttftltt y ' : • ; : : :" :•
CMor0*1tMU>r .: '••:•• . .
uathytan* ChlortoV
Triohioronuromathan*
1,1'Dlchtoroathana
1,1-Dlchioroathan*
Trana-1>2-Dlchlon>alhena
Chloroform
1,2'Dlchloroatharta
1,1,1'Trlehloroathana :
Carbon TWrtChtorW*
0rOfH64fwttl6fQMtttfUMMt . ' : : • • : . • " ' :.' • • • ' : . ':.-. '.-.'.''. ''"•'+':.

f ,2-DIOM«rOOf«p«IM : V ' : " •: •• i ^

TrM«-1»9*fN«N«fOfNroJMMMI..::: <:•%% imm
T«4j«iklA*̂ h t̂MhA îA. •" ' "-"' : ' : '- ••''•'•''•'• ''•'•'•'•'•' •"'•' '• ••-'-.'•"','•:'•'•• '••.'•-':•:'•'.'•'.•-'-•'-•-•'
* "QIWMWWIIflllf . ,' :•:- ., W I-:;-':- :v:i';:;:.:;,,'- •::,:; - - :x.|vS ffm&+

B»mm^>::-\ - • .•-•fm'Xm^&m:
ftlhrjtMinrtiinrJiMiî h^na •• '-•'••••••-'••'•• - ' • ' • ''•' '•' '•'•'• '•'• '••'-'•• '•-.-•̂ w.-̂ .--.IHDTwl*«BwflfVfVffl«Bin^BfV- •••:•.-.•:•:•/•.•:•.••• •' : :•••:•• ••:-:•:•:•>. :-:-:->:-::x-:-: :•

BromotoflD •' • '••" ""• ::--V:-::^M Kp?
1,1,2,2-Y*lr*eMoro«thftn*
Tolulom
CMorbciaviM
Ethyl BonzwM
C*rbon Dtoulfld*
4-M«l<iyl-a-P*nt»»Ot»*
BMfc^kM Î î ^HM^ r̂f̂ A: • - ' - ' 'Cawflfl OWHVIHI • .• • •

O-XylMH* (1,2-ObKNHnylbMtZMM)
m * 0 xytaw (M «» xyi*«*>
2-BlHMOMI (ftMftyf fthfl KMMM)
Ci»- 1 ,l»0(«M«f««t)i)rf«A* j
Vinyl Olilorl̂ lt J' -te^^B ;• .;' ' ' •'
T*trwMoro^Wl«fl̂  i '

12/4/99
Co»n» 9234

0.6

o.e

1Z/1Z/89
ColIlM 3317

Trace

2.7

1.1

Trace

12/11/89
£4 Vtra 3414

12/11/89
Ed Vwa 3425

12/11/69
FruMtond 3090

12/12/69
Harrtton 2313

0.7

12 3

Trace

12M/89
Johnaon 1631

12/11/89
Johnson 1637

12/1 1/69
Jofinson 1641



IDPH 1989

FREQUENCY OF DETECTION SOUTHEAST HOCKFORD

Parameter
CMoronwthMW
Bromoothan* - <•:•' •:• : ; , . - . .:.
f*&. i «-rt*rt»* MM' " ' ' ' " 'wnio» ovifiwiw • \ . ..••
MatrtylafM CMorM*
Triohiororturom*than*
1,1'Dlchlerocthvn*
i,l-DlcM9ro*lrian«
Trana-1 ̂ *Plc l̂oro«lh*n«
Chloroform
1(3'DlchtarQ«than« ;•
1 ,1 , 1 »Trlchloro«th«n*
Carbon TMtMtiKirM*
Bromodk>Morom4>thMt«
l,2-Dlertlotoprop*iM

DM>fomocMoroM«han* ?|̂
Bromofornt ' •• ' "•••/:;-^'V--r:-:m:sf. '^
l,l,2,2«T*lrachloroalhana
Tolulen*
CMorbanzarw
Ethyl B«ni«iMi
Carbon DiMMfW*
4-M«triyl*X-P*nt«IMW>4) : ;
dtiafiyi ovroppRw..- '.;•• ' ' ••>..''!''' "' .
O-xyl»n+ (1,1 PtniiHtiyihaoitn*)
rn * p Xylan* {MI m tolmtt • : •
T PuUMicnt flymhyl Cthft nt*Jon») :

Ci» l.t OlatUttf»»Uirt»R» ' '
vtnrl Ohl»iWa>|p|̂ :P::-s::''i: x- • :

T»lracblof»(artiiri4mav :-:%'v " "

12/11/69
Johraon 1042

12/11/89
Jorinaon 1711

12/11/89
Jolwmxi 1726

12/12/89
(tohakauKM 371

Trace

0.6

Trace

12/12/69
Lapwv 903<

Trace

2.980

Trace

12/12/89
Lapey 3205

2.731

Trace

12/12/69
Lap«y 3230

12/4/89
Lapey 3245

0.7

12/1 1/69
Lund 2426



IDPH 1989

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Paramattr
CMoramttnaiw
BrOmOtttMtft* ' • • . • : • • • : • : : • ! • • . . -•

CMorottlMirMi -
Mathytww CMoHoV
Triohiorofluromotrian*
1,1'Dlchtara«tn*n«
l,l.Oichloro«Ut*n*
Tran«*1,3<»plcJiiori>*|h*n«
Chloroform: •
1,2-Dlchtoroothan* :
1,1,1-Trlehloroathan*
Carbon T+traftliforldo ::
BromotftoMoromoifiMM :
l(2-Dletiloroprop«rM : v :

 : ::•
Tran«-1»9>Oi«Moroprop*n« /s :^ -• • • s- • :
TrlchlorMiWMMM ' :; - E; ;:-;s •;,:i;. :y • ?Mv&%M%li;i
BAMVAHA' .•:•>.•••. :•.;. «::; ::.•:'•">>•:•".'.•: '..'•:'• '•':•:'•''• '•'••,'••'• '•:••'-.•'. .-••••:-:::--:'::::-::i't:.:>x:.-.::':' :: ."'::

Bremo term :- * w* '^^ : :• ••' ; ' :" ' v "̂ ^ .̂s?!?-" :::

l,l,2,2-T*ira«hloro*lhan«
Tolulart*
CMorb«nz*fM
Ethyl Bmcrarw
Cartoon DtoirifM*
4-M*ihyl>2-P*nt«n«n« • : •
Etttonyl BwubM** :•: >:•' ;?^'-if" • •
OOCylMt* (Î OfMMItylKHMKMflo} . •
m * p Xytwtti (MM KyiMi*̂ -.̂  ••-••• : ̂  ? : ' -•
?«BM»ftOB» (INlhyl CBwl KKrtwnf Jt-
Ci»-1«S-W#N<M**ltwt*w*̂ lî  • • ' - • •
vinyl OW9tW*̂ :p î::::::i-; '''•%*%%%$'%• • "- •
T«trMMfroMtiirWiMlil̂ %;:-̂ '̂. V' '

12/11/89
Lund 2917

12/11/89
Lund 252«

1Z/11/S9
Lvran 1645

12/11/99

Ivan 1690
12/11/89

Lyrwi 1714
12/14/69
Main 2921

Trace

12/4/89

Manriall 2721

4 6

3 1 6

18.1

1.5

1.8

13.5

12/4/89
Ma/shad 2730

28 6

7 7 9

4 .7

108 0

23.7

64.5

12/14/69
MaffihaH 2813

Trace



IDPH 1988

FREQUENCY OF DETECTION SOUTHEAST HOCKFORD

P»ram«t*r
ChloranwthaiM
Bromo*th*n«
CMoro*tti*n* v,.:,. :..
Mtthyltr* CMorto*
TriohioroflvronuHlwn*
1,1-Dlchloro*th*rM
l,l-Dlchloro*trian«
TraruM,2-Dlchloro»lh«n»
Chloroform •
t,2-Dlchk>ro*than* :;:
l,1,1»Trlchlor«»th«n« :: : : •
Carbon T«4rachlOrM4> ;:MM"--:: •^••^.•r^
Bm AML4k4ttAA^Ak*A.H^^^AlA^^rft':- '••"" ""• :":'-:- • : • "* "' •'•'•'••'••'• •:•'•:•'•:•-•:•'-•

roflWOWIVOrORWtnMM *•,.;,. .;. •::;.;:;:; . \,'.f̂ f̂ :m
::

l>DlBM»ropî ll*|y;:-;::;:v;: ;• • ;?Nlf 1:t
Tr«n»-1,9>OtoM«ro|Hr'»pM* :;: ;tm;mi
Trlchl»n»«<h«l»« vs- -SIWnBJ :l ;3?:«:;IW
B*o»r* •••:-•:,:
DlbromocMeromMhaM s- ?• s ^ ffe •• isiii ̂ ;.
Bromeform •. . . . • • : ' • • • : . ? • : :

;s;;:":.. ;• .-:•.:.• :•.•«*': :- ;

l,1,2,2-Tatrachloro*th»n«
Tolulvn*
Chlorb«ru*n«
Ethyl B*nz«n0
Carbon OKulfld*
4-M«ihyl-2-P*nunon»
EttMftyl B*ni*0* •,. :•- ;• :• :•• •'- '
O-Xylwn« (l̂ >Dfm*ttiylbM»Mw)
m ft p Xyt*ti* (»* M-XylMt»t' : : \ :

"̂BlrtWKM1^ CUWtflJIv^WWJfl1^ IWWIW )̂ '*!*

12/12/69
MwrnMK 3138

2.6

1.7

Trace

12/14/69
PwBhtng 1802

1.285
Trace
Trace

1.158

2.376

Trace

12/11/89
iwwJv Hllw 171!

12/14/89
Sandy HI* 1816

12/12/89
iandy Wlw 241 :

Trace

12/14/89
Jandy Hllw 321

1.B90

0.954

12/11/89
3oulhwoflh343:

12/4/89
7lh 3133

1.7

0.6

0 2

12/4/99
7th 3209

29

0.9

3 3

en



IDPH 1989

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Paramattr
Chlorom*ih*n*> •
aromo4»th«w»xj*;:::

:';*. • • • ; • -
|— . «, 1 „-. ^ gft ̂ flfc ̂  S^' ••-' \ ; • • • - • •kiwrovHwiiw ».%?•> - ^ • . - • . - .
Mathylw* ChlorM*
Trichiorortur»m*Ot*n*
1,1' Dlchla ro*th*rt«
i,i-Dl«hl0ro*tb«n«
Trana»1,2<Dlchloro«lh«n*
Chloroform
1,2-DlchlorcKillian*
1,1,1»Trlehloro»than« :
Carbon T«*r*ehk>ri<l*
BromoolcriloroRMirukn* :• ^;:
l ,2-Dlehlorepro|»*M
Tran«-l,9>0lchloro|irop«n« ::: :
Trichk>r«*)ttMn* ;
BMIXMHt . ' . . • ' • ' • ' . • • - . • ••- ;'-J.;;:̂ ,i .: : •

Bromoform " '"• - ": .- ' •- •'"••'•'.-^•''•'•'f '"'.
1,1,2,2-T*lrachloro«than*
ToluUn*
ChlorbanzMW
Ethyl B*nz«fM
Carbon DiaulfM*
4-M«thyl-2>P*nteMM
Cttlonyl WWWBM$4>"...;:'''-^-. '. ••• :
O-XylM>4» (IĴ OMMtltyllMNtXMM) ::

m * p Xy>n» (•• m Jty»»o»> • . • ::-: : •
2-ButMOMt (ItMhyl fthyl KMtorw)

Vinyl CftJorW Î̂ P '̂P'1 :: ' '':':;

T»lr««l̂ n»«wwi*aî l:' '': • ' : • ' • • '

12/4/89
7«l 3Zt7

1.2

0.2

0.9

12/4/89
7I»» 3241

0.4

0.7

12/8/89
Tib 3317

1.978

0.907

Trace

12/8/89
8TH 2810

2.822
Trace
Trace
0.711

22.525

5.644

Trace

12/12/89
*h 3330

1.311

12/8/89
Wh 3018

0.607

Trace

12/14/89
90) 3125

2 388

1.532

Trace

12/4/89
9lh 3137

3.9

1.4

1.0

12/12/89
91h 3238

1.7

Trace



IDPH 1989

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

P*r«m*l»r
CMoronwthMMi
ftrAftrki^tfttfci'BA -•'•<-•'• . 'i-.- --•-• •• •' •"• •OW vflifMIMMMNP .^ ^ v . • • . - . . -•.• - - -
CWon»*ifi*n» ••••',•? £••£«•: '*•* '•• ' . $•<•.
Mcthylw* CWortor ?
Triohi0ronurom*th»n* : :
1,1-Dlchloro«Hwn«
l,1-Dlchloro«th«n«
Tr«na-1,2-Dlchl9rp*lri«ri4
Chloroform
t(2*Dlchloro*than* . • •
1,1,1<Trlehloro*Hiiin*
Carbon T*tr*ehlorl<l« :: •
BromoMeMorontMlMMM
t,2-Dlor*lotoprop«iMi
TrBn*>l,9-QtoMof9prop«M. :: : ••ji.'

;--^ •
TrlchlOrO*ttMMMi • :•• • ••*;'•'• •-.. •
B*nz*IW ,' : . - . ' . " - ' : - : " : ' : : •- '- .•.•. ; ;•; . :•,••.
Dlbromochtoron>oH»n» • :.' •' • '. :•;;:> ;-*- :^ :

 :-
Bremoform .' " :- ' • • ' ' . • ' . • ^ ",;'•• ;-.-;•
1,1,2, 2-T*lrachloro«lh«n»
ToluUn*
Chlort>«nz*iM
Ethyl BMUWM
Carbon DltiMfW*
4-M«ihyi-2-P*nt»»«rMi : ::

 y

Ettwnyl B«naM»»4::,̂ : ,-: :::-*::;;:<: • •
O-XylWMt (1,Z>OtBri»rr«ylto*O*tO«): :
m * p xyltm (** ft^.XytoM)^.^ ";x;:^ '' "•
7 Butp̂ Minn (iWhyl i Isftwl , |t*tona>: - '.••.•. ':"•'•'••
Cl«-1 > 1 0>q WtnNtUirt»HHt|[r '' ' ::-::>/:---- ;s:

Vlnyt ChlOfW^Sfifeflll̂ * '::::: ̂ :!

TrtracMofM îhfflfefe ::w'; :" ' :-:>'

12/12/89
»th 3321

12/12/89
9* WW

Trace

12/4/89
10th 3125

2.8

12/4/89
IWh 3142

2.8

2.1

1.5

12/5/89
10th 3201

Trace

Trace
Trace

3.374

2.055

Trace

12/12/89
10th 3209

12/12/89
10U) 3210

Trace

Trace
Trace

2.567

1.457

Trace

12/12/89
10in 3236

Trace

1.693

0.894

Trace

12/5/89
10th 324$

Trace

1.597

0.618

Trace

CO



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IOPH 19(9

Param«l*r
CNoronwttMiM
Bromo*th*n* :
Chloro+th«n*
Matrrylcm CMorM*
Triohloroilurom«th»n*
1, l«Dlchtoro«th*na
l,l~Dlchloro*th*n«
Tran«-1,2'Dlchloro*iri«n«
Chloroform :
t,2*Dlchloro«trmrt«
l,1,t-Trlehloro*th«n* :
Carbon T«*r*ohk»r10> : ;
Ik AMkAfflathftttMtMAItBAM* ' ' ' •'" ' '" " ': " :'-''' ' '•"'' :

Df vfVUMWMHvf OnlWnAfMI. . • • •• •••; ••;•.•••. •:-,-:. •.

1 ,2-OldiMroprO ÎIM ,. . . • : . . , , ••. ¥. ^-: .-1. ?.
Tr*n«-1 ,9̂ 0l«M«roprô HMi • ; ;i.:H ̂ ^M •
TrtChH>H»H*»ftt ;: • .'. -.: • ;':;--:--S :';S;:;;.;:;:;:::rt ;?'>;'
B4MUMW -- .• :.:-' !': > •'• "' '•: ̂  V-' •' ' ' ,•-••: :- ̂ "̂ S^ '̂̂ iiSiS .?

DibromechloronMtliMM .ji 'ily '̂î grifess •:••
Bromotorm • ' . • • • • . • • • - • ' • • V ' : ' : ' : '-::: : '•'-?;?*# • • • '
1,1,2,2-Ttlrachloroclhan*
ToluUn*
Chlorbmiivrw
Ethyl BMUMM
Carbon D»»«lrW*
4-M«ltiyl>2-P«nt«(l«INl
cUMDyl WMfMhHIO ^-;: • :'~- ••••:- •••"•'<?''•-. '':'.-•-. • . - ' • - . ' '
^V_VkjlAMA^ f"t 1% HbMAfetaWlft̂ ^rfMfrikMA\ " " ' ' '• '•if-Aytmnw |î c-*î nvinyiQvVMim9|. • •
rn * |> XytwMt (M «i Xyl»o*̂  • ; : '-•• '"• ':•
T DutBOont cmthyl fttf̂ yf Itilon*) ' '̂
ci»-l«}-OioM*iv*thyt*n» : , •: -•-
Vinyl Chlortd<ju.'-fc; ':1 -^ ^
T«tr«chterort>iy tiniJl- ;l::: 'l:: g;

12/12/89
Illh 2707

2.490
Trace
Trace

0.504
5.885
1.914

1.614

Trace

12/12/89
11th 2794

29.998
Trace
Trace
3.833
1.612

152.800
27.249

55.400

Trace

12/12/89
Ittll 2744

30.03
Trace
Trace
3.736
1.646
158.8

57.7

Trace

12/12/89
11th 2844

Trace

1.175
0.522

41.7

18.584

Trace

12/12/89
11tt» 2837

4.767
Trace
Trace
1.067

37.0

17.182

Trace

12/12/89
Illh 2842

3 584
Trace
Trace
0.746

29 8

14.810

Trace

12/12/89
Illh 2901

Trace
Tract*

0.621
Trace
23 85

9.293

Trace

12/12/89
11th 2926

1 027

Trace
Trace

10 544

4.397

Trace

12/12/69
Illh 2942

0 956
Trace
Trace

9 675

3.582



IDPH 1089

FREQUENCY OF DETECTION SOUTHEAST FOCKFORD

Parameter
cworom»lh«n« ,- . . •••
Brom0*tn*n* ;.-3 f : f S W^: ..-:..• ::< • : • - •. •: •
ChlOrOttTMin* 1 ?•••::; :•*;•:• :"' ' %. •'•' '•• '•' . • •: " ' • ' •
M*thyl*n* Cntorkift : •
rriohioronurom*than*
1 ,1 -Dlchlora*rh*n«
i,i-OlcMoro*lh>n*
Trana>1,2*Dlchlorottlr)«n*
Chloroform
1,2'Dlchl«rflN»Hi«ru» ;
l,1,f*Trlehloroothan* • :: • :
Carbon • TttTMhtorld* ••,-.;.', ::. :. . X .;;•;•.• : v:: : • • •?- : . .
9rom0dtoMor<»fMMhM»«.: • :: • :• j: - &• ^ -:: f
1 ,2-l>l«hlOroprOp*IM " >. Kfi .SisJsss- •;«; i ss; ?•« .:K::-
Tranfr t » f«OI«i»l4>roip«iî iMr is j;?i'K;!S: :«ssS;-. '

0»U«m '•-•; .;;••>;• -;. : •r:^4.:£: îs®'-*^Sttp:
DlbromochtoromMhan* : •: 3 fj::;";:;;?. ggfp H:.;;?:
Bromoform • • •' • • . - • ' • " " " • " : • • • :-;

;;;
: ?•:;•••«-.-:

1,1,2,2-T»lrachloroathana
ToluUn*
ChlorbanMn*
Ethyl B«nzwM
Carbon DtootflcNi
4-M*lhyl-2-P*nt»rM)rMr '• • • ' - ;-\ " : ' i ' . . - -
EtflWtyf BWUftNHk :'*V :'..• "'&%" .:.-:.: •''• : ' • ' - ' - ." , :-.'

O-Xyiwt* (1 jj Dtm»ifryitMMim»») > > •
m 4 p Xytafw ten m XylMO^ ? •»•• • /•• !>:'<•• •••
ĉ BirtMKHW1' (ipdnyf •' Cattyl ••. iMrton )̂ i $$$ "~

vinyl OhlwWî ll̂ i ,: - K;!.;. ,

12/12/89
11th 3132

Trace

3.186

2.087

Trac*

12/11/89
ttth 3414

1Z/11/S9
1«h 3110

2.2

12/11/89
Ifeh 3510

12/4/09
Brook* 1317

3 2

1.0

12/4/09
KbiMy 2929

2.1

11.4

5.0

2.9

12/4/89
$*w*H 3133

12/4/8B
20th 3110

2 3

2.9



IDPH 1988



Summary of Historical Sampling Results

Source: IDPH
Year: 1988

RANGES (Ufl/Jl

.

Mita

ND-Nondetect



FREQUENCY OF DETECTION-SOUTHEAST HOCKFORD (GC-MS)

IDPH 1BM

8/00/88 9/9/99 9/8/99 10/19/88 9/9/99 9/9/99 8/9/99 8/9/99)
Cannon 2842 Cannon 290- HwMon 2804 Norton 2922 Hwton 292: 2926 Morton 3006 llndbwg 24 1:Undtwrg 2421

M«thyf*n« CMorM*
Tri«hlorafN*«fll»*lt*n«

Chloroform
1,2- Ditthierwrth***
1,1,1 «TrtfiMoro*tfe*n«

Bromoform

ToluUn*

Ethyl B>m«o»
Curbon

Etfwnyf

m ft » Xytoo* («• m
2-Bu«MMMM» <MMtoyi Ithyl

2.0
13.0

4.5

140.0

140.0

4 8

1.2 1.4 3.8 1.3 1.1
11.0 2.0 25.0 11.0 9.1

1.5 4.7 0.6 3.0 2.7

86.0 56.0 98.0 110.0 3.0 23.0

40.0

0.9

6.4 68.0 S1.0 12.0

0.2 3.2 2.0 Trace 2.7

7.0
1.7

1.8
0.9
3.6

2.7

7.0

2.6

2.1

1.1 0.7

8<*>



IDPH 1988

FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD (GC MS)

9l9t99 8/0/89 8/9/89 919/99 6/9/aa 919199 0/9/90
Parameter UotttXffl 261« Lund 2526 Ralph 7232 2722 321 ft 10BLWZ1 11ttl

0.4
1.0

0.6

16.0

6.1

2.9

0.2

3.2

0.5

0.1

0.3

4.8

2.8

14.0

1.7

0.7

0.5
8.7

2.5

94.0

20.0

ro



F^r M * iw . « * - /^

:NC=C-A.V:C A N A L Y S I S :ATA SHUT
METALS

L^ same: ARDL. Inc. I£?A Sa.-r.ple No. :

Level iIsw/Med::

•„ Solids:

Lab Sample ID:

\Date Received:

f̂Concentration -nits (ug/L or mg/kg dry weight):

:AS NO. Ar.alyte Concentration |C | M

1 1

, - . - = _ s n _ - ,

i 7 . ; . ; 0 - 2 £ - C i

i 7 4 4 0 - 3 8 - 2 !

I 7 4 4 0 - 3 9 - 3 i

, ' 7 4 4 0 - 4 1 - 7 1

! 7 4 4 C - 4 3 - 9 I

1 7 4 4 0 - 7 0 - 2 1

7 4 4 0 - 4 7 - 3 1
| 7 ' • «_ -g_ . .

7 4 4 0 - 5 0 - S i

i 7 4 2 9 - 8 9 - 5 i

1 7 4 2 9 - 9 2 - 1 !

7 4 3 9 - 9 5 - 4 [

1 7 4 2 9 - 9 6 - 5 1

! 7 4 2 9 - 9 7 - 5 I

7 4 4 0 - C 2 - G 1

| 7 4 4 0 - 0 9 - 7 |

I 7 7 3 2 - 4 9 - 2 1

1 7 4 4 0 - 2 2 - 4 1

i 7 4 4 0 - 2 3 - 5 !

! 7 4 4 0 - 2 3 - C i

i 7 4 4 0 - 5 2 - Z l

i 7 4 4 0 - 5 5 - 6 i

1 !

1 I

Al-T.inun i '
A n t i m o n y i '

Arsenic 1 I
Barium I i

3ery Ilium 1 1

Cadmium I i

Calcium ! I

Chromium i '
Cobalt i i

Cocper i i

I ron I !

Lead ' I

Magnesium i i

Mancanese I 1

Mercury 1 1

Nickel 1 1

Potassium] 1

Selenium | 1

Silver i 1

Sodium I i

Thallium ! 1

vanadium 1 I

Zinc i '
I :

i i

CtWJ ' i P
</£"</ i i P

ILL. ' I Bti

C3/J I ! P

/I/ \ \ p
s* 1 , P
•7frj3CO | P

<?i/ \ i P
/ O U i i P
39 \ i P

S £ U I I P
if ; i P"

3<*t9c<> i i P
+ij . . p

(9 f 1 ( /

O.SiA I i CV
&TU i I P

r«Joool_ i i P
JM i i ~tihf

74 i i P
2J,ooo \ i p

Jfn i i f
AT*/ i i />
Bt4 i i /°

. -

i
i
!

1

1

1

1

1

1

1

!
1
i

I
i

I

1
i

I

1
i
i
i

1
1

_Clar i ty B e f o r e :

.Clariv/ A f t e r :

RECEIVED

SEP 1 2 1988

.£PA-DLFC

US4825



I N O R G A N I C A N A L Y S I S 2ATA SHEET
OTHER I N O R G A N I C S

Lab Na.Te: ARDL. Inc . II?A Sample No. : (=> IO I D

M a t r i x ( s o i l / w a t e r ) : CvJrtt<l/' Lab Sar.ple ID:
Level ( l o w / K e c ) : Da te Received:
« c _ i . ^ _ .
» O W A « «- ̂  . ̂  ^______^^_

Concentration Units (ug/L or mg/kg dry weight!:

Sulf ide I I IOOOLL.

I I

I I

I I

I I i l
i i

! I

I I

I I

I I

I I I I

I I

I I

I I M I i
I CAS No. lAnalyte | |Concentration |C I M
I i M i i

I | Cyanide i ! g.Qu, I J

i I Phenol I I i . 1

I I Sulface I I

J I

I I I I

I I

Color Before: Clarity Sefore:

Clarity After: Artifi:

US4826



INCRCAMC ANALYSIS CATA SHEET
METALS

Lab Name: ARSL. Inc. :E?A Sample No . : G ] 01 S

Matrix ( soil/wa-er) : jut̂ r Lab Sample ID:

Level (iow/xedj: _ ^ts Receivec:

oncentration Units (ug/L or mg/kg c

Color Before: Clarity Before:

cry weight): U j /L

:AS No. lAnalyte |!Concentration |C I M
1 1
7 ; : 9 - 9 0 - 5 i

7 4 4 0 - 2 6 - 3 1

| 7 4 4 0 - 3 9 - 3 |

[ 7 4 4 0 - 4 1 - 7 [

| 7 4 4 C - 4 3 - 9 |

| 7 4 4 0 - 7 0 - 2 |

| 7 4 4 0 - 4 7 - 3 I

| 7 4 4 0 - 4 3 - 4 |

I 7 4 4 0 - 5 0 - 8 !

! 7 4 3 9 - 3 9 - 5 i

! 7 4 2 9 - 9 2 - 1 |

| 7 4 3 9 - 9 5 - 4 I

| 7 4 2 9 - 9 6 - 5 1

I 7 4 2 9 - 9 7 - 5 |

| 7 4 4 0 - 0 2 - 0 |

| 7 4 4 0 - 0 9 - 7 ]

I 7 7 8 2 - 4 9 - 2 1

| 7 4 4 0 - 2 2 - 4 |

! 7 4 4 0 - 2 3 - 5 [

| 7 4 4 0 - 2 3 - O i

I 7 4 4 0 - 6 2 - 2 |

| 7 4 4 0 - 6 6 - 6 i

I 1

i t

Aluminum i ! $2 V

Ant imony M // 7

Arsenic ' i /O.S~

Barium 1 1 •&
Servl l iumi i / U

Cadmium i i /V.O
Calcium 1 1 GbflGb
Chromium 1 ' 9t/
Cobalt 1 1 faU

Cocper l i 77
Iron I ! fCU
Lead i i J*/
Magnesium 1 1 'dSj^OB
Manganese!! £H3
Mercurv \ \ ~C-S"n
Nickel 1 1 ^SV
Potassium! I &IQQJ
Selenium 1 1 (f
Silver i I 7U
Sodium 1 l <*~I,OOQ

Thallium 1 I Si
vanadium I I l-f^

Zinc I I 8 U
1 !

1 !

• ' f>

1 ' P

i i £f\
i i P
• ' P
i i . />
i i P
\ i P
1 ! P

1 - P

1 ! P

\ i F
\ i P
i i P
i i C\/
i i P
i i f
i i 8U
' i f
! ' f

| | £

I I f

' ' f1
\ 1

1

1

1

1

1

1

1

1

1

I

1

1

1

1

1

|

1

1

1

1

I

1

1

1

!

Clarity After: Artifacts:

US4627 73



INORGANIC ANALYSIS DATA SHUT
OTHER INORGANICS

Lab Najne: ARDL. Inc. I£?A Sample Ns. : Cr* I 6 /

Matrix (soil/water): Uafer Lab Sample ID:

Level (low/r-ied): Date Received:
•» Solids:

Concentration Units (ug/L or ng/kg dry weight): yt^<

I Phenol

Sulfa:e
Sulfide

I I I I
I I
I i

I I

I I

I I I I I
CAS No. |Analyte ||Concencration |C I M

I M i ;

I Cyanide I I 6"»Oev. I I

M i i i i

lariv/ Before: Te::t»re:

\ US4838

z •



INORGANIC ANALYSIS SATA SHUT
METALS

Lab Name: ARDL. Inc. ;EPA Sample N o . :

x ( so i l /wa
( l ow/Med!

ids:

Ccncentr

1
I CAS No.
1

| 7 4 2 9 - 9 0 - 5

| 7 4 4 C - 2 5 - 0

j 7 4 4 0 - 3 8 - 2

7 4 4 0 - 3 9 - 3

7 4 4 0 - 4 1 - 7

7 4 4 0 - 4 3 - 9

74 10-70-2

7 4 4 0 - 4 7 - 3

7 4 4 0 - 4 8 - 4

7 4 4 0 - 5 0 - 8

7 4 3 9 - 8 9 - 6

7 4 3 9 - 9 2 - 1

7 4 3 9 - 9 5 - 4

7 4 3 9 - 9 6 - 5

7 4 3 9 - 9 7 - 6

7 4 4 0 - 0 2 - 0

7 4 4 0 - 0 9 - 7

7 7 3 2 - 4 9 - 2 1

7 4 4 0 - 2 2 - 4 1

7 4 4 0 - 2 3 - 5 1

7 4 4 0 - 2 3 - C I

7 4 4 0 - 6 2 - 2 1

7 4 4 0 - 6 6 - 6 |

1

B e f o r e :

A f t e r :

t e r ) : ajo+er

•C-S -/- -iJDp.ii *-
aticn Uni t s ( u g / L or mg/kg

1 1 1
1 Analy te | | Concentrat ion
! 1 1

1 Aluminum ' 1 £2^*
1 An t imony l i *7O
1 Arsenic I 1 /*-
1 Barium 1 1 ^ '
1 Beryll ium! ! M

Cadmium l 1 5"
Calcium I I £/,VCO
Chromium 1 | 7W
Cobalt I I I Q U
Cocoer l I -5~7

Iron ! 1 43SU/
Lead i I f^Tj/ )
Magnesium I I ^^K3c°
Manganese 1 1 '3U
Mercury I I 0 , $ " *
Nickel 1 1 SS'U
Potassium) | £i*0O
Selenium 1 ! */
Silver I 1 ~?U
Sodium 1 1 ft, ooo
Thallium 1 I 5^
vanadium I I I5"U
Zinc I I 6 U

l i

Clar i tv 3efore:
Clar i ty Af t e r :

Lab Sample ID: 4?ooo&4-3

Date Received: S/Jo/3*

dry we igh t ) : JJA /X

I 1 1
1 C | M | Q
1 ' !

' 1 P \

\ \ P \ \

\ \ BA i
i i P \
\ i P \
i i • t> \
\ i P i
t i P i
i i P i
l l P !
I 1 P I

1 1 f •
1 1 P 1
1 1 P

\ i (V i
f 1 /> 1
1 1 P 1
1 ' 44 1
1 ! P I

I I P 1
I i F i
i i P i

l . P l
i i l

•^*o v •• • • «• a •

A r t i f a c t s :

US4629



INORGANIC ANALYSIS DATA SHEET
OTHER INORGANICS

Lab Na.^e:_ ARDL. Inc. IS?A Sample No.:

Ma-rix (soil/water): uJaXt* Lab Sample ID:

Level ( icw/ried) : Dace Received:

\ Solids:

Concentration Units (ug/L or mg/kg dry weight):

Phenol

Sulface I I 3 3 .

Sulfide I I IOOO UL

I I

I I

I I

I I

M I I

I I

I I I I

I I I I I
CAS No. |Analyte ||Concentration 1C I M

I M I I

I Cva.-.ice i i 5*iG I '

JJ I I I |

M I i ( I

Cclcr B e f o r e : Clari ty B e f o r e : Te::ture:

US4830



FC?.M. :A

ISCr.3A.N-IC ANALYSIS 3ATA SHIZT
METALS

Lab Name: ARDL, Inc. I£?A Sample N o . - .

M a t r i xx ( s o i l / w e

( l ow/Med ;
ids:

Cor.centr

1
I CAS No .
1

| 7 4 2 9 - 9 0 - 5

| 7 4 4 0 - 3 5 - 0

[ 7 4 4 0 - 3 S - 2

| 7 4 4 0 - 3 9 - 3

I 7 4 4 0 - 4 1 - 7

| 7 4 4 0 - 4 3 - 9

| 7 4 4 0 - 7 0 - 2
1 7 4 4 0 - 4 7 - 3

7 4 4 0 - 4 3 - 4

7 4 4 0 - 5 0 - 3

7 4 3 9 - 8 9 - 6 |

7 4 3 9 - 9 2 - 1 !

7 4 3 9 - 9 5 - 4 |

7 4 3 9 - 9 6 - 5 1

7429 -97 -6 |

7 4 4 0 - 0 2 - 0 1

7 4 4 0 - 0 9 - 7 |

7 7 3 2 - 4 9 - 2 1

7 4 4 0 - 2 2 - 4 |

7 4 4 0 - 2 3 - 5 1

7 4 4 0 - 2 3 - 0 1

7 4 4 0 - 5 2 - 2 1

7 4 4 0 - 5 5 - 6 |

t e r ) : U]4f*t
\

ation uni ts

1 1
lAna ly t e |
i i

I Aluminum 1

I An t imony '

I Arsenic I
I Barium 1
I Beryl l iumI

I Cadmium I
1 Calcium !

I Chromium 1

I Cobalt I

I Copper i

[ Iron I

! Lead '
Magnesium!

ManganeseJ_
Mercury I

Nickel !

Potassium_L
Selenium [

Silver I

Sodium 1

Thallium I

Vanadium 1

Zir.c I
1

Lab Sample ID: JCCO o&- /
Sate Received: ?/W<SS

J^A f r » \<

(ug /L or mg/kg dry w e i g h t ) : Uffy/ /(,

1 I I I I
(Concentrat ion 1C i M 1 Q 1
1 I I ! |

I f/3c>J ' i P i |

! Bit i i P i |
I / . | ££ , |

i £jl3 i i P i i
i f U i i P i i
! < ? 1 1 • P l |

i &ft0oo , , p , ,

1 9 1 1 p I I
1 /Otf | i ^ | |

i -^3 i i P ||
i & > U i i P i i
i // ' ' F ' '

I 3 U i i P i [
1 O.Tn 1 i C V l |

i <P£"u i i P i i
i £aiooi_ i i P i i
I 3 ( 4 i i 6 H i |
i 7 U i i P i i
i 3 (.,000 i i f 1 1
1 Su \ \ f 1 |

i t f y i i P i i
i e 1 4 i i p i i
! t 1 l |

Cclor Before: Clarity Before:

USA031



INORGANIC ANALYSIS DATA SHUT
CTHE3 INORGANICS

Lao Na.-ne: ARDL. Inc. II?A Sar.ple Nc.:

Matrix (soil/water): LJcCfe\ -as Sample ID:
Level (low/tied): Date Received

% Solids:

Sulfide I

I I

I I

i i

I I

I I
I I

i i

Concentration Units (ug/L or mg/kg dry weight): /< ? /--€.

I M 1 1 I
CAS No. |Analyse I I Concentration 1C I M I Q

i M [ i i

Cyar.ice i I >S~.Q Cs- ! i I |
Phenol I I i ' I [
Sul face I i </5 OOP \ \ I I

I I

J I

JJ I i I |

M . 1 1 1 1

Color B e f o r e : Clar i ty Before : Texture :

US4832
A f t e r : Clarity A f t e r : Ar t i



APPDDIX B

CLP SAS REQUEST FORMS

16813/55

US4833



U.S. Environmental Protection Agency ^_
CLP Sample Management Office ] S A S Number
P.O. Box 818, Alexandria, Virgina 22313 |
PHONE: (703)/557-2490 or FTS/557-2490 |

SPECIAL ANALYTICAL SERVICES
Client Request

Regional T r a n s m i t t a l • , Telephone Request

I I I I

A. EPA Region/Client: Region V

B. RSCC Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request: May 1990

E. Site Name: Southeast Rockford Operable Unit _

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, if applicable. Incomplete or erroneous information may result
in delay in the processing of your request. Please continue response on
additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis of Drinking
Water and/or residential well water for Arsenic, Cadmium, Chromium and Lead
using detection limits lower than SOW 7/88 (See Attachment II). Arsenic^
Cadmium and Lead are to be determined by GFAA using the method of standard
additions. GFAA analysis of samples free of particulates may be conducted
on the undigested sample. Chroff"um will be determined by ICP.

2. Definition and number of work units involved (specify whether whole samples
or fractions; whether organics or inorganics; whether aqueous or soil and
sediments; and whether low, medium, or high concentration):

144 Residential, 10 Industrial and 1 Public Well water investigative
samples, 17 field blanks, 17 field dupli
week period. Samples are water samples.
samples, 17 field blanks, 17 field duplicates, will be collected over a
eek

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement),
RCRA, NPDES, etc.):

Superfund Remedial State Lead

4. Estimated date(s) of collections: June 4 to June 16, 1990 (Attachment I)

5. Estimated date(s) and method of shipment: Daily from June 4 to June 16 -
Federal Express _

16814/33 -1-



6. Number of days analysis and data required after laboratory receipt of
samples:

21 days

7. Analytical protocol required (attach copy if other than a protocol
currently used in this program:

Inorganic analysis as per SOW 7/68, with the exceptions listed in
Attachments II and III. ICP emission spectroscopy analysis follows the SOW
mentioned above for sample preparation and analysis protocol with the
instrument detection limits and matrix spike levels given in Attachment II
and the QC audits as described in Attachment III. GFAA analyses may be run
undigested if the samples are free of particulates. If particulates are
present the samples are to be digested as per SOW mentioned above. A
detailed set of instructions tor conducting the GFAA analyses are included
in Attachment III. Special instrument detection limits and matrix spike
levels are listed on Attachment II.

8. Special technical instruction (if outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.): 1) Check the pH of
each sample (wide range pH paper is acceptable). If the pH values are
outside of the specified limits of SOW, contact Region V for instructions.
2) Instrument Detection limits (IDL) of Attachment II are to be met prior
to any sample analysis. 3) Spike all parameters as per Attachment II.

The GFAA protocol is specified in Attachment III. The frequency and limits
of certain audits are changed from that given in SOW for all analyses as

sque
_ ^ alT

per Attachment III.

9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chain-of Custody documentation, etc.). If not completed,
format of results will be left to program discretion.

All of the deliverabies included in SOW 7/88 or current SOW are required.
Also, provide current quarterly XI, XII, XIII for each case. Submit Form
VIII separate for each separate parameter analyzed by MSA. Form VIII must
be modified to include the slope of each addition as well as the
correlation coefficient. Use footnotes on Form I for reporting results,
except use IDL of Attachment II for detection limit. Make changes on Forms
V, VI, VII to reflect SAS contract limits and IDL where appropriate.
All analytical results will be reported down to MDLf ^nd flagged with "J".

10. Other (use additional sheets or attach supplementary information, as
needed):

11. Name of sampling/shipping contact: Wendy Dewar/Hobert Hank

Phone: (312) 786-1313

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services.

16814/33 -2- US4835



I. DATA REQUIREMENTS

Parameter

ICP Metals (Cr)

Furnace Metals
(As, Pb, Cd)

Detection Limit

See Attachment II

See Attachment II

Precision Desired
(+% or Cone.)

10% RPD or Duplicate

Differences < SAS IDL
of - Attachment II

II. QC REQUIREMENTS

Audits Required

For ICP Chromium

Frequency of Audits

See 9.A of
Attachment m

Limits* (% or Cone.)

GFAA (undigested)
As,Cd,Pb

See 9.B of
Attachment ill

GFAA (digested)
As,Cd,Pb

See 9.C of
Attachment III

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED;

Take corrective action and repeat analysis

Contact Jay Thakkar at (312)886-1972

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services. Should
you have any questions or need any assistance, please call the Sample
Management Office.

16814/33 -3-



ATTACHMENT I

SCHEDULE

TENTATIVE START DATE: 6/4/90

SAMPLING FOR SOUTHEAST ROCKPORD

OPERABLE UNIT

INVESTIGATIVE
WEEK SAMPLES

1 77

2 78

NOTE: Samples will be shipped on a daily basis.

FIELD
BLANKS

8

9

FIELD
DUPLICATE

8

9

i 16814/34.1
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ATTACHMENT II

Instrument Detection Limit and Spiking Level for Drinking Water

Required Instrument Required Matrix Spike
Compound Detection Limit ug/L Concentrations ug/L

GFAA ICP Other GFAA ICP Other

Metal:

1. Arsenic 5 20

2. Cadmium2 0.5 2 50

3. Chromium 10 200

4. Lead2 2 20 500

Instrument Detection Limits (IDL) must be met before any samples are
analyzed. The Lab may submit their quarterly Form XI with each case if
all iDLs meet the detection limits. If detection limits cannot be met by
using ICP, use of GFAA required.

ICP analysis results may only be reported for Cd and Pb, if the concentra-
tion is > 10 times the IDL of instrument used. If ICP results are
reported, all ICP audits are required including matrix spike.

16814/34.2
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ATttCHMENT III

Special Instruments for GFAA and QC Requirements for All Analysis

1. Sample aliquots are preserved in the field as follows:

a) One liter preserved with 5ml/l of 50% HN03 to pH<2 for all
metals (excluding Hg).

2. Analysis of the metals (specified in Attachment II) by graphite
furnace atomic absorption (GFAA) must use the method of standard
additions for quantitation.

3. All of the samples for GFAA metals can be analyzed without digestion
if the samples are clean and without any particulates. In this case,
a calibration blank, duplicate, ICVS, and CCVS shall be analyzed
without digestion. If CCV is out, rerun previous to samples and CCV.

4. If any of the samples contain particulate or significant suspended
solids, sample aliquots, preparation blank, duplicate, matrix spikes
and lab control samples are to be digested per page D-2 of SOW.

5. No identified field blank may be used as a laboratory duplicate or
matrix spike sample.

6.1 Zeeman, Smith/Hieftje background correction or equivalent (not D2) is
required for Arsenic or any element with structured background
interferences.

6.2 The matrix modifiers of SOW 785 are mandatory for As.

6.3 L'vov platform is allowed.

6.4 Any matrix modifiers for Cd, and Pb must be approved by the Region V
Central Regional Laboratory prior to use and documented with the raw
data.

6.5 Each sample or QC audit is to be determined by the MSA using the
sample or QC audit and then three consecutive spikes.

6.6 Each calibration blank and QC audit solution must contain the same
nitric acid concentration as the sample (or diluted samples). All
solutions analyzed must have their matrix concentrations fully
documented in the raw data.

6.7 Each analytical determination must have the resulting absorbance
clearly recorded and documented in the order of determined.

16814/34.3



ATTACHMENT III (Continued)

6.8 The data for each MSA determination must show; slope (signal/cone.),
intercept and correlation coefficient (r). The results must be
reported on Form VIII for all samples and QC audits in order of
analysis. Form VIII must be modified to include the above mentioned
slope.

6.9 Samples and QC audits will be tested in the following order for the
method of standard addition quantitation.

a) calibration blank and + 3 spikes
b) ICVS (provided by EMSL-LV) + 3 spikes
c) 5 samples, each with 3 spikes
d) calibration blank + 3 spikes
e) CCVS + 3 spikes
f) succeeding sets of 5 samples, calibration blank, and CCVS.

7. Report the correlation coefficient for all MSA analyses. r> 0.995 is
required for all sample and audit analyses. A correlation
coefficient (r) > 0.998 is recommended for the calibration blank or
problems will occur with the sample analysis. If r<0.995 or the
slope is <35% of the initial calibration blank, reanalyze the sample
once. If the standard addition again fails these criteria, dilute
the sample 1:1 or minimum dilution and reanalyze. If the standard
addition again fails, flag the data with a "+".

8. Care must be taken to avoid exceeding the linear range for all GFAA
analyses. This problem is especially severe with Cd and Pb.
Dilution of the samples may be necessary to avoid this problem.

9. If sample concentration is higher than the highest spike added dilute
sample 1:1 and reanalyze.

10. For MSA, use 10, 20, and 30 ug/1 calibration standards and for
Cadmium, use 1, 2 and 3 ug/1 calibration standards for 3 spike
addition.

I

»
>
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ATTACHMENT III
QC

9.A ICP Metals
Audits Required

ICVS, CCVS, ICP
serial dilution,
ICP ICS.

Calibration Blank

Preparation Blank

Duplicate

CRDL Standard (using
SAS DL)

Matrix Spike (ICP)

Matrix Spike (ICP-Ca,
Mg, Na, K)*

Matrix Spike (Hg & CM)

Lab Control Sample
(Digested)

Frequency of
Audits

as per SOW 7/88

beginning of
run and 1 in 10
thereafter

1 in 10 samples

1 in 10 samples

as per SOW 7/88

1 in 10 samples

1 in 10 samples

1 in 10 samples

1 per sample set

Limits

as per SCW-7/88

< IDL

< SAS IDL of
Attachment II

10% RPD or
Difference is < SAS
IDL, 15% for Hg & CN

85 - 115% Recovery

.85 - 115% Recovery

80 - 120%

85 - 115%

*May be combined with other spike (cf Item 8 of SAS).

9.B GFAA Undigested Samples
Audits Required

1) Duplicate

2) Calibration Blank

3) ICVS and CCVS

16814/34.5

Frequency of
Audits

1 in 10 samples

Initially and
after every 5
samples

Initially ICVS,
and CCVS after
every 5 samples

Limits

Difference of < SAS
IDL of Attachment II
or < 10% RPD

< IDL

90% - 110%

US4041



ATTACHMENT III
QC REQUIREMENTS (Continued)

9.C GFAA Digested Samples
Audits Required

1) Calibration Blank

2) Preparation Blank
(Digested)

3) Duplicates
(Digested)

4) Matrix Spike

5) Lab Control Sample
(Digested)

6) ICVS, CCVS

Frequency of
Audits

Initially and
after every 5
samples

1 in 10 samples

1 in 10 samples

1 in 10 samples

1 per set
of samples

Initially ICVS,
and CCVS after
every 5 samples

Limits

< IDL

< SAS IDL of
Attachment II

Difference of <
SAS IDL or 10%
RPD

85 - 115% Recovery

85 - 115% Recovery

90 - 110% Recovery

16814/34.6
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U.S. Environmental Protection Agency ^_
CLP Sample Management Office ~| SAS Number
P.O. Box 818, Alexandria, Virgina 22313 j
PHONE: (703)/557-2490 or FTS/557-2490 |

SPECIAL ANALYTICAL SERVICES
Client Request

R e g i o n a l T r a n s m i t t a l Telephone Request

A. EPA Region/Client: Region V

B. RSCC Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request: May 1990

E. Site Name: Southeast Rockford

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, if applicable. Incomplete or erroneous information may result
in delay in the processing of your request. Please continue response on
additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis of Drinking
Water for VOCs by EPA Method 524.2, Revision 3 for th¥ 9 compounds listed
in Attachment I. Samples that have an estimated total VOC concentration
over 50 ug/1 will be identified and labeled on the Traffic Report and
sample tags and at the laboratories' option, may be screened using the CLP
VOA'optional screening method of hexadecane extract for volatiles of SOW
7/88. Estimates of VOC concentration range from 0-200 ug/1. If the
concentration exceeds 50 ug/1 run at 1 x and if necessary dilute so that
the compound with the highest concentration falls within the calibration
range. Report all reanalysis results at each dilution denoting dilution
factors and the compounds that exceeded the calibration range. Results at
each dilution, including non-diluted results, shall be submitted with the
data package.

2. Definition and number of work units involved (specify whether whole samples
or fractions; whether organics or inorganics; whether aqueous or soil and
sediments; and whether low, medium, or high concentration):

144 Residential, 10 Industrial and 1 Public Well water investigative
samples, 17 field blanks, 17 field duplicates and 1 trip blank per cooler
totaling 15. Samples will be collected over a 2 week period. Samples are
water samples with total VOC concentration estimated to be in the 0-200
ug/1 range.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement),
RCRA, NPDES, etc.):

Superfund Remedial State Lead

16814/35 -1- US4843



4. Estimated date(s) of collections: June 4 to June 16, 1990 (Attachment II;

5. Estimated date(s) and method of shipment: June 4 to June 16, 1990 - Over-
night Express Service.

6. Number of days analysis and data required after laboratory receipt of
samples:

Analysis within 5 days of sample receipt. Full data package due within 21
days.

7.

8.

Analytical protocol required (attach copy if other than a protocol
currently.used in this program):

Method 524.2, Revision 3 (Attachment III)- The accuracy and precision
range required for sample analysis is 0.5 to 50 ug/1. A study of the
accuracy and precision over the range of 0.5 to 50 ug/1 shall be completedacy

FTby the lab and the results must be submitted with the data. The accuracy
and precision of the lab control standard, which can be one of the
standards used for calibration, shall be±20 percent. Wide-bore,
thick-film columns will be used for analysis. Five calibration standards
composed of 8 of the 9 compounds listed in Attachment I (cis-l,2-dichl6"ro-
ethylene will be used for calibration but not trans-l,2-dichloroethylene)
will be used to obtain calibration over a 0.5 to 50 ug/1 range. The GC/MS
will be calibrated for only the 9 compounds of concern (Attachment I). For
each calibration standard relative retention times of each compound in
each calibration run should agree within 0.06 relative retention time
units.The lab can choose the appropriate calibration standard concentra-appi

ratictions in order to obtain calibration over the 0.5 to 50 ug/1 range. The
optional vinyl chloride calibration procedure from Section 9.4 of Method
524.2, Revision 3 will be used. The %RSD for each individual calibration
compound must be less than or equal to 30.0 percent.
The continuing calibration check standard shall contain all nine (9) target
cxxnnounds. If oeroent difference of any compound of the continuing calibra-

then corrective action shall be
relative

25%.
factor (RF) compound

ter than 0.150.

Special technical instruction (if outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.): Complete resolution
of cis-l,2-dichloroethylene and trans-1,2-dichloroethylene is required with
cis-l,2-dichloroetnylene used for calibration.

:e for each method must be performed
I • • 1-̂—••••̂•̂•̂ ^̂  . i • • i _ -•...., _

Surrogates and matrix
spikes appropriate for each method must be performed. Perform surrogate
spike analysis described in Method 524.2, Revision 3, Section 10.3.3 and
7.5.1 with'BFB as the surrogate at a concentration of 5 ug/1. The internal
standard shall consist of fluorobenzene at a concentration of 5 ug/1. The
matrix spike (MS) standard shall consist of all 9 target compounds. The MS
Standard specified in CLP SOW shall NOT be used. One quality control
standard from an external source must be analyzed per laboratory. The
external quality control standard will at minimum contain the 9 contami-
nants of concern. The results must be submitted with the data. Standard
and surrogate compounds must be supplied by the l a b o r a t o r y . ~

US4644
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9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chain-of Custody documentation, etc.). If not completed,
format of results will be left to program discretion.

Complete EPA CLP type data package including but not limited; narrative,
QC Summary, chroma tog rams, integration reports, all standard and spiking
concentrations, injection volumes, dilution factors, analytical sequence
summary, calculation, dates and times. Only the 9 target compounds, if
detected, shall be reported, all other volatile organics shall NOT be
reported. All analytical results w i l l be reported down to MDL» and flagged
with "J".

. Oth
.

10. Other (use additional sheets or attach supplementary information, as
needed ) : .

After samples that contain a total VDC concentration of greater than 50
ug/1 are analyzed a lab reagent blank must be analyzed to check for cross
contamination. Sam
nation will be labe
contamination. Samples that require ascorbic acid addition for dechlori-

beled. All other samples require no preservation except
for cooling to 4"C.

11. Name of sampling/shipping contact: Robert Hank/Wendy Dewar

Phone: (312) 786-1313

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services.

US4B45
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I. DATA REQUIREMENTS

Parameter

See Attachment I

Detection Limit Precision Desired
(+% or Cone.)

II. QC AUDIT REQUIREMENTS

Audits Required

Surrogate Spiking

Duplicate Analysis

Lab Reagent Blank

Matrix Spike/Matrix
Spike Duplicate**

QC Check Sample***

III,

Frequency of Audits

All Samples, Stds.
Blanks

1 per 10

1 per 10*

1 per 25 or per lab

Once each time
5 pt. calibration
curve is generated.

Limits* (% or Cone.)

± 15%

20% RPD for compounds
present at more than
IQx MDL

Less than Method
Detection Limit

80-120% recovery,
20% RPD

±20% @ 5 ug/1 for 7
out of 8 compounds.
TCE must be in con-
trol.

*A field blank may not be substituted.
**Matrix Spike/Matrix Spike Duplicate must be composed of the compounds
being analyzed.

***All target compounds except vinyl chloride must be in this sample.

ACTION REQUIRED IF LIMITS ARE EXCEEDED;

If surrogate spike recovery is greater thandl5%, reanalyze once. If»ry is
: thanrecovery is again greater than ̂ 15% report data as estimated. If

duplicate is greater than 20 RPD for required compounds, repeat~once
and report results. If matrix spike does not meet limits do not
repeat, report results, flag dataT

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services. Should
you have any questions or need any assistance, please call the Sample
Management Office.

16814/35 -4-



ATERCHMENT I

COMPOUND

Trichloroethylene

1,1,1 Trichloroethane

1,1-Dichloroethylene

Tetrachloroethylene

1,2-Dichloroethane

1,1-Dichloroethane

Vinyl Chloride

Cis-1,2-Dichloroethylene

Trans-1,2-Dichloroethylene

METHOD DETECTION LIMIT (ug/1!

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

16814/36.1
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ATTACHMENT II
SCHEDULE

TENTATIVE START DATE: 6/4/90
SAMPLING FOR SOUTHEAST ROCKFORD

OPERABLE UNIT

WEEK

1

2

INVESTIGATIVE
SAMPLES

77

78

FIELD
BLANKS

8

9

FIELD
DUPLICATE

8

9

TRIP
BLANK

7

8

NOTE: Samples will be shipped on a daily basis.

16814/36.2
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AFEMCHMENT III
METHOD 524.2
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METHOD 524.2. MEASUREMENT OF PURGEABIE ORGANIC COMPOUNDS IN
HATER BY CAPILLARY COLUMN CAS CHROHATOGRAPHY/HASS SPECTRONCTRY

Revision 3.0

A. Alford-SUvtns, J. H. Elchtlbtrgtr, H. L. Budd* - Pttthod 524, Rtvlslon 1.1

R. M. Sltttr, Jr. - Ntthod 524.2, RtvlslOA 2.1 (1996)

J. V. Efchtlbtrg«r, H. L. Buddt - Method 524.2, RtvlslM 3.1 (1989)

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY
OFFICE OF RESEARCH AND DEVELOPMENT
U.S. ENVIROMMENTAL PROTECTION AGENCY

CINCINNATI, OHIO 45268
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HETHOO 524.2

MEASUREMENT OF PUR6EABLE ORGANIC COMPOUNDS IN WATER BY
CAPILLARY COLUMI GAS CHROMAT06RAPHY/MASS SPECTROMETRY

1. SCOPE AMD APPLICATION
t

1.1 This 1s a general purpose method for the identification and
simultaneous measurement of purgeable volatile organic compounds 1n
finished drinking water, raw sourct water, or drinking water In any
treatment stage (1-2). The method 1s applicable to a wide range of
organic compounds, Including the four trlhalomethane disinfection
by-products, that have sufficiently high volatility and low water
solubility to be efficiently removed fro* water samples with purge and
trap procedures. The following compounds can be determined by this
method.

Compound

Benzene
Bromobenzene
Bromochl oroMthane
BroiRod 1 ch 1 orome thane
Bromofor*
Bromomethane
n-Butyl benzene
sec-Butylbenzene
tert-Butyl benzene
Carbon tetrachlorlde
Chlorobenzene
Chloroethane
Chloroform
ChloroMthane
2-Chlorotoluene
4-Chlorotoluene
01 broewchl oroMthant
l,2-D1bro«o-3-chloropropane
l,2-01bro«oethane
DlbroeMMthaM
l,2-01d*l*robenzene
1,3-01 diltrobeflzene
1,4-01cJil«ro6enzene
01chlorodl fl uoroewthane
1,1-01Chloroethane
1,2-01Chloroethane
1,1-Olchloroethene
c1s-l,2-01ch1orotthent
trans-l,2-01chloroethene
l,2-01chloropropane
l,3-01chloropropane

Chemical Abstract Service
Registry Number

71-43-2
10S-86-1
74-97-5
75-27-4
75-25-2
74-83-9

104-51-8
135-98-8
98-06-6
56-23-5

108-90-7
75-00-3
67-66-3
74-87-3
95-49-8

106-43-4
124-48-1
96-12-8

106-93-4
74-95-3
95-50-1

541-73-1
106-46-7
75-71-8
75-34-3

107-06-2
75-35-4

156-59-4
156-60-5
78-87-5

142-28-9
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2,2-Oichloropropane 590-20-7
1,1-Olchloropropene 563-58-6
c1s-l,3-D1ch1oropropene 10061-01-5
trans-l,3-D4<:hroropropene 10061-02-6
Ethylbenzene 100-41-4
Hexachlorobutadlene 87-68-3
Isopropylbenzene 98-82-8
4-Isopropyltoluene 99-87-6
Methylene chloride 75-09-2
Naphthalene 91-20-3
n-Propy1benzene 103-65-1
Styrene 100-42-5
1,1,1,2-Tetrachloroethane 630-20-6
1,1,2,2-Tetrachloroethane 79-34-5
Tetrachloroethene 127-18-4
Toluene 108-88-3
1,2,3-Trlchlorobenzent 87-61-6
1,2,4-THchlorobenzene 120-82-1
1,1,1-Trlchloroethane 71-55-6
1,1,2-THchloroethane 79-00-5
Trlchloroethene 79-01-6
Trichlorofluoromethane 75-69-4
1,2,3-Trlchloropropane 96-18-4
1,2,4-Tr1iMthy1 benzene 95-63-6
1,3,5-Tr1methylbenzene 108-67-8
Vinyl chloride 75-01-4
o-Xylene 95-47-6
m-Xylene 108-38-3
p-Xylene 106-42-3

1.2 Method detection Halts (MOLs) (3) are compound and Instrument
dependent and vary from approximately 0.02-0.35 0g/L. The applicable
concentration range of this method 1s primarily column dependent and is
approximately 0.02 to 200 0g/l for the wide-bore thick-film columns.
Narrow-bore thin-film columns may have a capacity which limits the
range to about 0.02 to 20 jftj/1. Analytes that art Inefficiently purged
from water will not be detected when present at low concentrations, but
they can be measured with acceptable accuracy and precision when
present 1n sufficient amounts.

1.3 Analytes that art not separated chromatograpMcally, but which have
different mass spectra and non-Interfering quant1 tat1on Ions, can be
Identified and measured In the same calibration mlxturt or water sample
(Sect 11.8.2). Analytes which have very similar mass spectra cannot be
Individually Identified and measured 1n tht same calibration mixture or
water sample unless thty havt different retention times (Sect.11.6.3).
Coelutlng compounds with vtry similar mass spectra, typically many
structural 1 sowers, must bt reported as an 1somer1c group or pair. Two
of the three Isomerlc xylenos and two of the thret dlchlorobenzenes are
examples of structural 1som»rs that may not be resolved on the
capillary column, and If not, must bo reported as Isomerlc pairs.
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2. SlitUftY Of METHOD

2.1 Volatllt organic compounds and surrogates with low water solubility are
extracttd (puffed) from tht sampIt matrix by bubbling an Inert gas
through tht aqueous sample. Purged sample components are trapped in a
tub* containing suitable sorbent materials. When purging 1s complete,
the sonoent tube Is heated and backflushed with helium to desorb the
trapped sample components Into a capillary gas chromatography (GC)
column Interfaced to a mass spectrometer (MS). The column 1s tempera-
ture programmed to separate the method analytes which are then detected
with the MS. Compounds fluting from the GC column are Identified by
comparing their measured mass spectra and retention times to reference
spectra and retention times In a data base. Reference spectra and
retention times for analytes art obtained by tht measurement of
calibration standards under tht same conditions used for samples. The
concentration of each Identified component is measured by relating the
MS response of the quantltatlon ton produced by that compound to the MS
rtsponst of tht quantltatlon Ion produced by a compound that 1s used as
an Internal standard. Surrogate analytes, whose concentrations are
known in every sample, art measured with tht same Internal standard
calibration procedure.

3. DgFIMITIQttS

3.1 Inttrnal standard -- A pure analyte(s) added to a solution In known
amount(s) and used to measure tht relative responses of other method
analytts and surrogatts that art components of tht same solution. Tht
Inttrnal standard must bt an analyte that 1s not a sample component.

3.2 Surrogate analyte -- A purt analytt(s), which 1s extremely unlikely to
bt found 1n any sample, and which Is added to a sample aliquot 1n known
amount(s) before extraction and 1s measured with tht samt procedures
used to measure other sample components. Tht purpose of a surrogate
analytt 1s to monitor method ptrformanct with each sample.

3.3 Laboratory duplicates (LD1 and UK) -- Two sample allquots taken in tht
analytical laboratory and analyzed stparattly with identical proce-
dures. Analysts of 101 and 102 glvt a measure of tht precision
associated with laboratory procedures, but not with sample collection,
preservation, or storage procedures.

3.4 Field explicates (FOi and FOt) •- Two separate samples collected at the
saoe> tfat and pi act under Identical circumstances and treated exactly
tht um» throughout field and laboratory procedures. Analysts of FOI
and FOt glvt a measure of tht precision associated with sample
collection, preservation and storage, as well as with laboratory
procedures.

3.5 Laboratory reagent blank (LPJ) -- An aliquot of reagent water that 1s
treated exactly as a sample Including exposure to all glassware,
equipment, solvents, reagents, Inttrnal standards, and surrogates that
art used with othtr samples. The LRB Is used to determine If method
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arulytes or other inttrftrtnces are present in the laboratory environ-
ment, the reagents, or the apparatus.

3.6 Field reagenf blank (FRB) — Reagent water placed in a sample container
In the laboratory and treated as a sample in all respects, including
exposure to sampling site conditions, storage, preservation and all
analytical procedures. Tht purpose of the FRB is to determine if
method analytes or other Interferences are present in the field
environment.

3.7 Laboratory performance check solution (LPC) -- A solution of one or
more compounds (analytes, surrogates, internal standard, or other test
compounds) used to evaluate the performance of the instrument system
with respect to a defined stt of method criteria.

3.8 Laboratory fortified blank (LFB) -- An aliquot of reagent water to
which known quantities of the method analytes are added in the
laboratory. The LFB 1s analyzed exactly like a sample, and Its purpose
1s to determine whether the methodology 1s in control, and whether the
laboratory 1s capable of making accurate and precise measurements at
the required method detection limit.

3.9 Laboratory fortified sample matrix (LFM) -- An aliquot of an environ-
mental sample to which known quantities of the method analytes are
added In the laboratory. Tht LFM 1s analyzed exactly like a sample,
and its purpose Is to determine whether the sample matrix contributes
bias to the analytical results. The background concentrations of the
analytes in the sample matrix must be determined In a separate aliquot
and the measured values 1n the LFM corrected for background concentra-
tions.

3.10 Stock standard solution -- A concentrated solution containing a single
certified standard that Is a method analyte, or a concentrated solution
of a single analytt prepared In the laboratory with an assayed
reference compound. Stock standard solutions are used to prepare
primary dilution standards.

3.11 Primary dilution standard solution -- A solution of several analytes
prepared In tht laboratory from stock standard solutions and diluted as
nttdtd to prepare calibration solutions and other needed analyte
solutions.

3.12 Calibration standard (CAl) •- a solution prepared from the primary
dilution standard solution and stock standard solutions of the internal
standards and surrogate analytes. The CAL solutions are used to
calibrate the Instrument response with respect to analyte concentra-
tion.

3.13 Quality control sample (QCS) •• a sample matrix containing method
analytts or a solution of method analytes 1n a w*ter mlsclble solvent
which 1s used to fortify rtagent water or environmental samples. The
QCS 1s obtained from a source external to tht laboratory, and 1s used
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to check laboratory performance with externally prepared test
materials.

4.

S.

4/1, During analysis, major contaminant sources are volatile Materials
in the, laboratory and Impurities 1n the inert purging gas and 1n
the sorbent trap. The use of non-polytetrafluoroethylene (PTFE)
plastic tubing, non-PTFE thread stalants, or flow controllers with
rubber components In the purging device should be avoided since
such materials out -gas organic compounds which will bt concentrated
In the trap during tht purgt operation. Analyses of laboratory
rtagtnt blanks provld* Information about the presence of contaminants.
When potential Interfering peeks are noted In laboratory reagent
blanks, the analyst should change the purge gas source and regenerate
the molecular sieve purge gas filter. Subtracting blank values from
sample results Is not permitted.

4.2 Interfering contamination My occur when a sample containing low
concentrations of volatile organic compounds Is analyzed Immediately
after a sample containing relatively high concentrations of volatile
organic compounds. A preventive technique Is between- sample rinsing of
the purging apparatus and sample syringes with two portions of reagent
water. After analysis ef a sample containing high concentrations of
volatile organic compounds, one) or more laboratory reagent blanks
should be analyzed to check for cross contamination.

4.3 Special precautions must be taken to determine methyl ene chloride. The
analytical and sample storage area should be isolated from all
atmospheric sources of methyl ene chloride, otherwise random background
levels will result. Since methyl ene chloride will permeate through
PTFE tubing, all gas chromatography carrier gas lines and purge gas
plumbing should be constructed of stainless steel or copper tubing.
Laboratory worker's clothing should be cleaned frequently since
clothing previously exposed to Mthylene chloride fumes during common
liquid/liquid extraction procedures can contribute to sample contamina-
tion.

5.1 The ttxldty or carc1nogen1c1ty of chemicals used 1n this method
has M* been precisely defined; each chemical should be treated as
a pejtMtlal health hazard, and exposure to these chemicals should
b« •fmfertzed. Each laboratory Is responsible for maintaining
awaremess of OSHA regulations regarding safe handling of chemicals
used In this method. Additional references to laboratory safety
are available (4-6) for the Information of the analyst.

5.2 The following »*ethod analytes have been tentatively classified as
known or susrjcted human or mammalian carcinogens: benzene, carbon
tetrachloH -..», l,4-d1chlorobenzene, l,2-d1chlorethane, hexachloro-
butadlene 1,1,2,2-tetrachloroethane, 1,1,2-trlchloroethane, chloro
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form, l,2-dibromoethane,tetrachloroethene, trlchloroethene, and vinyl
chlorldt. Pure standard Mttrlals and stock standard solutions of
these compounds should bt handled in a hood. A NIOSH/MESA approved
toxic gas~~resp1rator should bt worn when the analyst handles high
concentrations of these toxic compounds.

6. APPARATUS AND EQUIPMENT

6.1 SAMPLE CONTAINERS -- 60-mL to 120-mL screw cap vials (Pierce 119832
or equivalent) each equipped with a PTFE-faced silicone septum
(Pierce 112718 or equivalent). Prior to use, wash vials and septa
with detergent and rinse with tap and distilled water. Allow the
vials and septa to air dry at room temperature, place in a 105°C
oven for 1 hr, then remove and allow to cool in an area known to be
free of organics.

6.2 PURGE AND TRAP SYSTEM •- The purge and trap system consists of three
separate pieces of equipment: purging device, trap, and desorber.
Systems are commercially available from several sources that meet all
of the following specifications.

6.2.1 The all glass purging device (Figure 1) should be designed to
accept 25-mL samples with a water column at least S cm deep. A
smaller (5-ml) purging device Is recommended 1f the GC/MS system
has adequate sensitivity to obtain the method detection limits
required. Gaseous volumes above the sample must be kept to a
minimum (< 15 mL) to eliminate dead volume effects. A glass
frit should bt Installed at tht base of the sample chamber so
the purge gas passts through tht wattr column as finely divided
bubbles with a diameter of < 3 mm at the origin. Needle
spargers may bt used, however, tht purge gas must bt Introduced
at a point about 5 mi from the base of the water column.

6.2.2 The trap (Figure 2) must bt at Itast 25 cm long and have an
Inside diameter of at least 0.105 in. Starting from the Inlet,
the trap should contain 1.0 cm of methyl silicone coated packing
and the following amounts of adsorbents: 1/3 of 2,6-d1phenylene
oxide polymer, 1/3 of silica gel, and 1/3 of coconut charcoal.
If It 1s not necessary to determine dlchlorodlfluoromethane, the
charcoal can bt eliminated and tht polymer Increased to fill 2/3
of tht trap. Btfort Initial use, the trap should bt conditioned
overnight at 180°C by backflushlng with an Inert gas flow of at
least 20 mL/m1n. Vent tht trap effluent to tht room, not to the
analytical column. Prior to dally use, tht trap should bt
conditioned for 10 mln at 180°C with backflushlng. Tht trap may
bt vtnted to tht analytical column during dally conditioning;
however, tht column must bt run through tht temperature program
prior to analysis of samples.

6.2.3 The use of tht methyl silicone coated packing 1s recommended,
but not mandatory. Tht packing strvts a dual purpose of
protecting tht Ttnax adsorbant from aerosols, and also of
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Insuring that the Tenax Is fully enclosed within the heated
zont of the trap thus eliminating potential cold spots.
Alternatively, silanized glass wool may be used as a spacer at
the trap inlet.

6.2.4 The desorber (Figure 2) must be capable of rapidly heating the
•trap to 180°C either prior to or at the beginning of the flow of
desorption gas. The polymer section of the trap should not be
heated higher than 200°C or the life expectancy of the trap will
decrease. Trap failure Is characterized by a pressure drop in
excess of 3 pounds per square inch across the trap during
purging or by poor bromoform sensitivities. The desorber
design illustrated In Fig. 2 meets these criteria.

6.3 GAS CHROMATOGRAPHY/MASS SPECTROMETER/DATA SYSTEM (GC/MS/OS)

6.3.1 The GC must be capable of temperature programming and should be
equipped with variable-constant differential flow controllers so
that the column flow rite will remain constant throughout
desorption and temperature program operation. The column oven
must be cooled to 10°C; therefore, a subamblent oven controller
1s required. If syringe Injections of BFB will be used, a
spl1t/sp11t1ess Injection port 1s required.

6.3.2 Capillary Gas Chromatography Columns. Any gas Chromatography
column that meets the performance specifications of this method
may be used. Separations of the calibration mixture must be
equivalent or better than those described 1n this method. Three
useful columns have bttn Identified.

6.3.2.1 Column 1 - 60 m x 0.7S mm 10 VOCOL (Supelco, Inc.)
glass wide-bore capillary with a l.S ym film thickness.

Column 2 « 30 • x 0.53 mm ID 06-624 (JM Scientific,
Inc.) fused silica capillary with a 3 im film thick-
ness.

Column 3 - 30 • x 0.32 mm 10 OB-S (JAW Scientific,
Inc.) fused silica capillary with a 1 tm film thick-
ness.

6.3.1 Interfaces between tht GC and MS. The interface used depends on
the column selected and the gas flow rate.

6.3.3.1 The wide-bore columns 1 and 2 have the capacity to
accept the standard gas flows from the trap during
thermal desorption, and Chromatography can begin with
the onset of thermal desorption. Depending on the
pumping capacity of the MS, an additional Interface
between the end of the column and the MS may be
required. An open split Interface (7), an all-glass
jet separator, or a cryogenic (Sect. 6.3.3.2) device
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are acceptable interfaces. Any interface can be used
if the performance specifications described in this
raathod can be achieved. The end of the transfer l i n e
after the interface, or the end of the analytical
column if no interface is used, should be placed w i t h i n
a few mm of the MS ion source.

6.3.3.2 The narrow bort column 3 cannot accept the thermal.
desorption gas flow, and a cryogenic interface is
required. This Interface (Tekmar Model 1000 or
equivalent) condenses the desorbed sample components at
liquid nitrogen temperature, and allows the helium gas
to pass through to an exit. The condensed components
are frozen in a narrow band on an uncoated fused s i l i c a
precolumn. When all components have been desorbed from
the trap, the Interface is rapidly heated under a
stream of carrier gas to transfer the analytes to the
analytical colunn. The end of the analytical column
should bt placed with a few mm of the MS Ion source.
A potential problem with this interface 1s blockage of
the interface by frozen water frow the trap. This
condition will rtsult in a major loss In sensitivity
and chromatographlc resolution.

6.3.4 The mass spectrometer must bt capable of electron ionization at
a nominal electron energy of 70 eV.» Tht spectrometer must bt
capable of scanning fro* 35 to 260 amu with a complete scan
cyclt time (including scan overhead) of 2 stc or less. (Scan
cyclt tlrnt • Total MS data acquisition tint 1n seconds divided
by number of scans 1n the chroaatogram). Tht spectrometer must
product a mass spectrum that meets all criteria 1n Tablt 3 when
25 ng or Itss of 4-broMfluorobtnztnt (BFB) 1s Introduced Into
tht GC. An avtragt sptctrua across the BFB GC ptak may bt used
to ttst Instrument ptrfomance.

6.3.5 An interfaced data systt* Is required to acquire, store, reduce,
and output mass spectral data. Tht computer softwart should
have tht capability of proctssing stored GC/MS data by recogniz-
ing a GC ptak within any given retention time window, comparing
tht mass sptctra froa tht GC ptak with sptctral data In a
user-created data bast, and generating a 11st of tentatively
Identified compounds with their retention tloMS and scan
nuabtrs. Tht softwart wist allow Integration of tht Ion
abundance of any sptclflc Ion between specified time or scan
niMbtr Units. Tht softwart should also allow calculation of
rtsponst factors as dtflntd 1n Stct. 9.2.6 (or construction of
a stcond or third ordtr rtgression calibration curvt), calcula-
tion of rtsponst factor statistics (mtan and standard devia-
tion), and calculation of concentrations of analytts using
either tht calibration curvt or tht equation In Stct. 12.
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6.4 SYRINGE AND SYRINGE VALVES

6.4.1 Two J-mtror 25-nL glass hypodermic syringes with luer-lok tip
(depending on sample volume used).

6.4.2 Three 2 -way syringe valves with Luer ends.

6.4.3 One 25-ML ilcro syrlng* with a 2 1n x 0.006 1n ID, 22° bevel
needle (HuHlton I702N or equivalent).

6.4.4 Micro syringes • 10, 100 Ml.

6.4.5 Syringes - 0.5, 1.0, and 5-«L, gas tight with shut-off valve.

6.5 MISCELLANEOUS

6.5.1 Standard solution storage containers -- 15-ii bottles with
PTFE- lined screw caps.

7.1 TRAP PACKING MATERIALS

• 7.1.1 2,6-Olphenylene oxide polyaer, 60/80 Msh, chroaatographlc
grade (Tenax GC or equivalent).

7.1.2 Methyl $111cone packing (optional) -- OV-1 (3%) on Chroao-
- sorb W, 60/80 MSh, or equivalent.

7.1.3 S111ca gel -- 35/60 M$h, Oavlson, grade 15 or equivalent.
i

7.1.4 Coconut charcoal •- Prepare froa Barnebey Cheney, CA-560-261 lot IM-2649 by crushing through 26 «esh screen.

7.2 REAGENTS

, 7.2.1 Methanol -- Demonstrated to be free of analytes.

i 7.2.2 Reagent water -- Prepare reagent water by passing tap water
, through a filter bed containing about 0.5 kg of activated

carbon, by using a water purification systea, or by boiling
distilled water for IS a1n followed by a 1-h purge with Inert1 gas while the water temperature 1s held at 90°C. Store in
clean, narrow-aouth bottles with PTFE- lined septa and screw

i caps.

i 7.2.3 Hydrochloric acid (1+1) -- Carefully add aeasured voluae of
cone. HC1 to equal voltae of reagent water.

1 7.2.4 Vinyl chloride •- Certified alxtures of vinyl chloride in
i nitrogen and pure vinyl chloride are available froa several

i
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sources (for example, Matheson, Ideal Gas Products, and Scott
Gases).

"~ 7.2.5 Ascorbtt acid -- ACS reagent grade, granular.

7.3 STOCK STANDARD SOLUTIONS -- These solutions may be purchased as
certified solutions or prepared from pure standard materials using the
following procedures. One of these solutions is required for every
analyte of concern, every surrogate, and the internal standard. A
useful working concentration 1s about 1-5 mg/mL.

7.3.1 Place about 9.8 ml of methanol Into a 10-mL ground-glass
stoppered volumetric flask. Allow the flask to stand,
unstoppered, for about 10 m1n or until all alcohol-wetted
surfaces have dried and weigh to the nearest 0.1 mg.

7.3.2 If the analyte is a liquid at roo« temperature, use a 1H-0L
syringe and immediately add two or more drops of reference
standard to the flask. Be sure that the reference standard
falls directly Into the alcohol without contacting the neck
of the flask. If the analytt Is a gas at room temperature,
fill a 5-mL valved gas-tight syringe with the standard to
the 5.0-mL mark, lower the needle to 5 mm above the methanol
meniscus, and slowly Inject the standard Into the neck area

> of the flask. The gas will rapidly dissolve In the methanol.

, 7.3.3 Reweigh, dilute to volume, stopper, then mix by Inverting
the flask several times. Calculate the concentration in

i 0g/<il from the net gain 1n wtlght. When compound purity 1s
1 certified at 96% or greater, the weight can be used without

correction to calculate the concentration of the stock standard.
i

7.3.4 Store stock standard solutions In 15-mL bottles equipped
• with PTFE-lined screw caps. Methanol solutions prepared

from liquid analytes art stable for at least 4 weeks when
stored at 4°C. Methanol solutions prepared from gaseous
analytes are not stable for more than 1 week when stored

i at <0°C; at room temperature, they must be discarded after
1 day.

\ 7.4 PRIMARY DILUTION STANDARDS -• Use stock standard solutions to prepare
primary dilution standard solutions that contain all the analytes of
concern and tht surrogates (but not the Internal standard!) in

1 methanol. The) primary dilution standards should be prepared at
concentrations that can be easily diluted to prepare aqueous callbra-

l tlon solutions that will bracket tht working concentration range.
Store the primary dilution standard solutions with minimal headspace

i and check frequently for signs of dtttrloratlon or evaporation,
especially just before preparing calibration solutions. Storage times

i described for stock standard solutions 1n Sect. 7.4.4 also apply to
primary dilution standard solutions.

i
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7.5 FORTIFICATION SOLUTIONS FOR INTERNAL STANDARD AND SURROGATES

7.5.1 A_£o1t*1on containing the Internal standard and the surrogates
1s required to prepare laboratory reagent blanks (also used as a
laboratory performance check solution), and to fortify each
sample. Prepare a fortification solution containing fluoro-
benzene (Internal standard), 1,2- dlchlorobenzene-d*
(surrogate), and BFB (surrogate) 1n nethanol at concentrations
of 5 Mg/mL of each. A 5-uL aliquot of this solution added to a
25-mL water sample volume gives concentrations of 1 ng/l of
each. A 5- ML aliquot of this solution added to a 5-mL water
sample volume gives a concentration of S jjg/L of each).
Additional Internal standrds and surrogate analytes are
optional.

7.5.2 A solution of tht Internal standard alone 1s required to prepare
calibration standards and laboratory fortified blanks. The
Internal standard should be In methanol at a concentration of
5

7.6 PREPARATION OF LABORATORY REAGENT BLANK -- Fill a 25-mL (or 5-mL)
syringe with reagent water and adjust to the mark (no air bubbles).
Inject II ML of tht fortification solution containing the Internal
standard and surrogates through the Luor Lok valvo Into tht reagent
water. Transfer tht LR8 to tht purging device. Set Sect. 11.1.2.

7.7 PREPARATION tF LABORATORY FORTIFIEO BLANK -- Prepare this exactly like
a calibration standard (Sect. 7.8). This 1s a calibration standard
that 1s treated as a sample.

7.8 PREPARATION OF CALIBRATION STANDARDS

7. S.I Tht number of calibration solutions (CALs) needed dtptnds on the
calibration rangt dt sired. A minimum of three CAL solutions 1s
required tt calibrate a rangt of a factor of 20 in conctnt ra-
tion. For a factor of 50, use at least four standards, and for
a factor of 100 at loast five standards. One calibration
standard should contain each anal y to of concern and each
surrogate at a concentration of 2-10 times tht method detection
limit (Tables «-•) for that compound. The other CAL standards
should contain each analyte of concern and tach surrogate at
concentrations that define tht rangt of tht method. Every CAL
solution contains tht Internal standard at tht same concentra-
tion (S jig/L suggested for a 5-mL sample; 1 jig/L for a 25-mL
sample).

7.1.2 To prepare a calibration standard, add an appropriate volume of
a primary dilution standard (containing analytes and surrogates)
to an aliquot of reagent water In a volumetric flask. Use a
mlcrosyringe and rapidly inject tht methanol solutions Into the
expanded area of tht filled volumetric flask. Remove the needle
as quickly as possible after Injection. Mix by Inverting the
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flask three tines only. Discard the contents contained in the
neck of the flask. Aqueous standards are not stable in a
volumetric flask and should be discarded after 1 hr unless
transferred to a sample bottle and sealed Immediately.

8. SAMPIE COLLECTION. PRESERVATION. AND STORAGE

8.1 SAMPLE COLLECTION, OECHLORINATION, AND PRESERVATION

8.1.1 Collect all samples In duplicate. If samples contain residual
chlorine, and measurements of the concentrations of disinfection
by-products (trlhalomethanes, etc.) at the time of sample
collection are desired, add about 25 mg of ascorbic add to the
sample bottle before filling. Fill sample bottles to overflow-
ing, but take care not to flush out the rapidly dissolving
ascorbic add. No air bubbles should pass through the sample as
the bottle 1s filled, or be trapped in the sample when the
bottle Is sealed. Adjust the pH of the duplicate samples to <2
by carefully adding ont drop of 1:1 HC1 for each 20 ml of sample
volume. Seal the sample bottles, PFTE-face down, and shake
vigorously for 1 m1n.

8.1.2 When sampling from a water tap, open the tap and allow tht
system to flush until tht water temperature has stabilized
(usually about 10 m1n). Adjust the flow to about 500 mL/m1n and
collect duplicate samples from the flowing stream.

8.1.3 When sampling from an optn body of water, fill a 1-quart
wide-mouth bottle or 1-liter beaker with sample from a
representative area, and carefully fill duplicate sample
bottles from the 1-quart container.

8.1.4 The samples must be chilled to 4°C on the day of collection and
maintained at that temperature until analysis. Field samples
that will not ba received at the laboratory on the day of
collection must be packaged for shipment with sufficient Ice to
ensure that they will ba at 4°C on arrival at the laboratory.

8.2 SAMPLE STORAGE

8.2.1 Stora samples at 4°C until analysis. The sample storage area
it ba frte of organic solvent vapors.

8.2.2 Analyze all samples within 14 days of collection. Samples
not analyzed within this period must ba discarded and replaced.

8.3 FIELD REA6ENT BLANKS

8.3.1 Duplicate field reagent blanks must ba handled along with each
sample sat, which Is composed of tha samples collected from the
same general sample site at approximately tha same time. At
tha laboratory, fill field blank sample bottles with reagent
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water, seal, and ship to the sampling site along with empty
sample bottles and back to the laboratory with filled sample
bottles. Wherever a stt of samples is shipped and stored, it
Is accompanied by appropriate blanks.

8.3.2 Use the same procedures used for samples to add ascorbic acid
, and MCI to blanks (Sect. 8.1.1).

9. CALIBRATION

9.1 Demonstration and documentation of acceptable initial calibration is
required before any samples art analyzed and is required intermittently
throughout sample analysis as dictated by results of continuing
calibration checks. Afttr Initial calibration 1s successful, a
continuing calibration check is required at the beginning of each 8 hr.
period during which analyses art performed. Additional periodic
calibration checks are good laboratory practice.

9.2 Initial calibration

9.2.1 Calibrate the mass and abundance scales of the MS with calibra-
tion compounds and procedures prescribed by the manufacturer
with any modifications necessary to meet the requirements In
Sect. 9.2.2.

9.2.2 Introduce Into the GC (either by purging a laboratory reagent
blank or making a syringe Injection) 25 ng of BFB and acquire
mass spectra for m/z 3S-260 at 70 eV (nominal). Use the purging
procedure and/or GC conditions given in Sect. 11. If the
spectrum does not meet all criteria in Table 2, the MS must be
retuned and adjusted to meet all criteria before proceeding with
calibration. An average spectrum across the GC peak may be used
to evaluate the performance of the system.

9.2.3 Purge a me<J1um CAL solution, for example 10-20 0g/L, using the
procedure given 1n Stct. 11.

9.2.4 Performance criteria for the medium calibration. Examine the
stored GC/MS data with tht data system software. Figure 3 shows
an acceptable total Ion chromatogram.

9.2.4.1 GC performance. Good column performance will produce
symmetrical peaks with minimum tailing for most
compounds. If ptaks are broad, or sensitivity poor,
stt Stct. 9.3.6 for some possible remedial actions.

9.2.4.2 MS sensitivity. Tht GC/MS/OS ptak identification
softwart should be ablt to recognize a GC ptak in tht
approprlatt rtttntlon tlmt window for each of tht
compounds In calibration solution, and make corrtct
tentative Identifications. If fewer than 99% of tht
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compounds art recognized, system maintenance is
required. See Sect. 9.3.6.

9.2.5 If all performance criteria are met, purge an aliquot of each of
the other CAL solutions using the same GC/MS conditions.

9.2.6' Calculate a response factor (RF) for each analyte, surrogate,
and isomer pair for each CAL solution using the internal
standard fluorobenzene. Table 1 contains suggested quant i tat ion
ions for all compounds. This calculation is supported in
acceptable GC/MS data system software (Sect. 6.3.4), and many
other software programs. RF 1s a unities* number, but units
used to express quantities of analyte and Internal standard must
be equivalent.

RF .

where: Ax • Integrated abundance of the quantitation ion
of the analyte.A1s • Integrated abundance of the quantitation 1on
of the Internal standard.

Qx • quantity of analyte purged 1n ng or
concentration units.

Qis • quantity of Internal standard purged In ng
or concentration units.

9.2.6.1 For each analyte and surrogate, calculate the mean RF
from the analysts of the CAL solutions. Calculate the
standard deviation (SO) and tht relative standard
deviation (RSO) from each mean: RSO • 100 (SO/M). If
the RSO of any analyte or surrogate mean RF exceeds
20%, either analyze additional allquots of appropriate
CAL solutions to obtain an acceptable RSO of RFs over
tht entire concentration range, or take action to
Improve GC/MS performance. See Sect. 9.2.7.

9.2.7 As an alternative to calculating mean response factors and
applying tht RSO test, use the GC/MS data system software or
other available software to gtntratt a second or third order
regression calibration curve.

9.3 Continuing calibration check. Verify the MS tune and Initial calibra-
tion at tht beginning of tach 8-hr work shift during which analyses
are performed using the following procedure.

9.3.1 Introduce Into tht 6C (either by purging a laboratory reagent
blank or making a syringe Injection) 25 ng of BFB and acquire a
mass spectrum that Includes data for m/z 35-260. If tht
spectrum dots not Mtt all criteria (Table 2), the MS must be

299

US4064



retuned and adjusted to met all criteria before proceeding with
the continuing calibration check.

9.3.2 Purge a medium concentration CAL solution and analyze with the
sane conditions used during the in i t i a l calibration.

9.3.3 'Demonstrate acceptable performance for the criteria shown in
Sect. 9.2.4.

9.3.4 Determine that the absolute areas of the quantitatlon ions of
the internal standard and surrogates have not decreased by more
than 30% from the areas measured in the most recent continuing
calibration check, or by more than 50% from the areas measured
during initial calibration. If these areas have decreased by
more than these amounts, adjustments must be made to restore
system sensitivity. These adjustments may require cleaning of
the MS Ion source, or other maintenance as Indicated 1n Sect.
9.3.6, and recallbrat1on. Control charts are useful aids In
documenting system sensitivity changes.

9.3.5 Calculate the RF for itch analyte and surrogate from the data
measured 1n the continuing calibration check. The RF for each
analyte and surrogate must be within 30% of the mean value
measured in the Initial calibration. Alternatively, 1f a second
or third order regression Is used, the point from the continuing
calibration check for each analyte and surrogate must fall,
within the analyst's Judgement, on the curve from the Initial
calibration. If these conditions do not exist, remedial action
must be taken which My require re-initial calibration.

9.3.6 Some possible remedial actions. Major maintenance such as
cleaning an 1on source, cleaning quadrupole rods, etc. require
returning to the Initial calibration step.

9.3.6.1 Check and adjust GC and/or MS operating conditions;
check tht MS resolution, and calibrate the mass scale.

9.3.6.2 Clean or replace the splltless Injection liner;
sllanlzt a new Injection liner.

9.3.6.3 Flush tht GC col wen with solvent according to manu-
facturer's Instructions, i

9.3.6.4 Break off a short portion (about 1 meter) of the column
from tht end near the Injector; or replace GC column.
This action will cause a change 1n retention times.

9.3.6.5 Prepare fresh CAL solutions, and repeat the Initial
calibration stop.

9.3.6.6 Clean tht MS Ion source and rods (If a quadrupole).
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9.3.6.7 Replace any components that allow analytes to come into
contact with hot metal surfaces.

9.3.5:8 Replace tht MS electron multiplier, or any other faulty
components.

9.4 Optional calibration for vinyl chloride using a certified gaseous
mixture of vinyl chloride in nitrogen can be accomplished by the
following steps.

9.4.1 Fill the purging device with 25.0 ml (or 5-mL) of reagent water
or aqueous calibration standard.

9.4.2 Start to purge tht aqutous mixture. Inject a known volume
(between 100 and 2000 pi) of the calibration gas (at room
temperature) directly Into the purging device with a gas tight
syringe. Slowly inject tht gaseous sample through a stptum seal
at tht top of tht purging device at 2000 al/m1n. If tht
injection of tht standard 1s made through tht aqutous sample
Inlet port, flush tht dtad volume with stvtral ml of room air or
carrier gas. Inject tht gaseous standard btfort 5 mln of tht
11-mln purgt time havt elapsed.

9.4.3 Determine tht aqutous equivalent concentration of vinyl chloride
standard, in 0g/L, injected with tht equation:

S • 0.102 (C)(V)

> whtrt S • Aqutous equivalent concentration
of vinyl chloride standard in pg/l;

C • Concentration of gaseous standard 1n ppm (v/v);
i V • Volume of standard injected In mill inters.

' 10. QUALITY CONTROL

i 10.1 Quality control (QC) rtqulrtmtnts art tht initial demonstration of
laboratory capability followed by regular analyses of laboratory

i reagent blanks, field rtagtnt blanks, and laboratory fortified
blanks. Tht laboratory must maintain rtcords to document tht quality

i of tht data generated. Additional quality control practices are
i rtcomatndtd.

10.2 Initial demonstration of low system background. Btftre any samples
art analyzed, it must bt demonstrated that a laboratory reagent blank
(LRB) Is reasonably frtt of contamination that would prtvent the

I determination of any analytt of conctrn. Sourcts of background
contamination art glassware,-purge gas, sorbants, and equipment.

1 Background contamination must bt reduced to an acctptablt level
btfort proceeding with tht ntxt section. In general, background from

, method analytes should bt below tht method detection limit.
X

I
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10.3 Initial demonstration of laboratory accuracy and precision. Analyze
five to seven replicates of a laboratory fortified blank containing
each analyte of concern at a concentration in the range of 0.2-5 ng/l
(see refutations and max1mm contaminant levels for guidance on
appropriate concentrations).

10.3.,1 Prepare each replicate by adding an appropriate aliquot of a
quality control sample to reagent water. If a quality
control sample containing the method analytes Is not
available, a primary dilution standard made from a source of
reagents different than those used to prepare the calibration
standards may bt used. Also add the appropriate amounts of
internal standard and surrogates if they are being used.
Analyze each replicate according to the procedures described
in Section 11, and on a schedule that results in the analyses
of all replicates over a period of several days.

10.3.2 Calculate the measured concentration of each analyte 1n each
replicate, the Man concentration of each analyte In all
replicates, and Man accuracy (as Man percentage of true
value) for each analyte, and the precision (as relative
standard deviation, RSO) of the measurements for each
analyte. Calculate the MOL of each analyte using the
procedures described 1n Sect. 13.2 (2).

10.3.3 For each anaTyte and surrogate, the Man accuracy, expressed
as a percentage of the true value, should be 80-120% and the
RSO should be <20V SOM analytes, particularly the early
eluting gases and late elutino higher molecular weight
compounds, are Masured with less accuracy and precision than
other analytes. The Mthod detection Units must be
sufficient to detect analytes at the required levels. If
these criteria art not Mt for an analyte, take remedial
action and repeat the MasureMnts for that analyte to
demonstrate acceptable performance before samples are
analyzed.

10.3.4 Develop and maintain a system of control charts to plot the
precision and accuracy of analyte and surrogate MasureMnts
as a function of tlM. Charting of surrogate recoveries 1s
an especially valuable activity since these are present in
every sample and the analytical results will fora a signi-
ficant record of data quality.

10.4 Monitor the Integrated areas of the quantitat1on ions of the internal
standards and surrogates In continuing calibration checks. These
should remain reasonably constant over time. A drift of more than
50% in any area is Indicative of a loss In sensitivity, and the
problem must be found and corrected. These Integrated areas should
also be reasonably constant In laboratory fortified blanks and
samples.
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10.5 Laboratory reagent blanks. With each batch of samples processed as a
group within a work shift, analyze a laboratory reagent blank to
determine the -background system contamination. A FRB (Sect. 10.7)
may be useB in place of a LRB.

10.6 With each batch of samples processed as a group within a work shift,
analyze a single laboratory fortified blank (LFB) containing each
analyte of concern at a concentration as determined in 10.3. If more
than 20 samples art Included in a batch, analyze one LFB for every 20
samples. Use the procedures described 1n 10.3.3 to evaluate the
accuracy of the measurements, and to estimate whether the method
detection limits can be obtained. If acceptable accuracy and method
detection limits cannot b« achieved, the problem must be located and
corrected before further samples are analyzed. Add these results to
the on-going control charts to document data quality.

10.7 With each set of field samples a field reagent blank (FRB) should be
analyzed. The results of these analyses Mill help define contamina-
tion resulting from field sampling and transportation activities. If
the FRB shows unacceptable contamination, a LRB must be measured to
define the source of the impurities.

10.8 At least quarterly, replicates of laboratory fortified blanks should
be analyzed to determine the precision of the laboratory measure-
ments. Add these results to the on-going control charts to document
data quality.

10.9 At least quarterly, analyze a quality control sample (QCS) from an
external source. If measured analyte concentrations are not of
acceptable accuracy, check the entire analytical procedure to locate
and correct the problem source.

10.10 Sample matrix effects have not been observed when this method Is used
with distilled water, rtagtnt water, drinking water, and ground
water. Therefore, analysis of a laboratory fortified sample matrix
(LFM) 1s not required. It Is recommended that sample matrix effects
be evaluated at least quarterly using the QCS described In 10.9.

10.11 Numerous other quality control measures are Incorporated Into other
parts of this procedure, and serve to alert the analyst to potential
problems.

11.

11.1 SAMPLE INTRODUCTION AND PURGING

11.1.1 This method 1s designed for a 25-mL sample volume, but a
smaller (5 ml) sample volume 1s recommended 1f the GC/MS
system has adequate sensitivity to achieve the required
method detection limits. Adjust the purge gas (nitrogen or
helium) flow rate to 40 mL/m1n. Attach the trap Inlet to the
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purging device and open the syringe valve on the purging
device.

11.1.2 Remove the plungers from two 25-ml (or 5-mL depending on
sample size) syringes and attach a closed syringe valve to
each. Warm the sample to room temperature, open the sample
bottle, and carefully pour the sample into one of the syringe
barrels to just short of overflowing. Replace the syringe
plunger, invert the syringe, and compress the sample. Open
the syringe valvt and vent any residual air while adjusting
the sample volume to 25.0-mL (or 5-mL). For samples and
blanks, add S-pi. of the fortification solution containing the
Internal standard and the surrogates to the sample through
the syringe valvt. For calibration standards and laboratory
fortified blanks, add 5-ML of the fortification solution
containing the Internal standard only. Close the valve.
Fill the second syringe In an Identical manner from the same
sample bottle. Rtstrvt this second syringe for a reanalysis
if necessary.

11.1.3 Attach the sample syringe valve to the syringe valve on the
purging device. Be sure that the trap is cooler than 25°C,
then open the sample syringe valve and inject the sample into-
the purging chamber. Close both valves and Initiate purging.
Purge the sample for 11.0 m1n at ambient temperature.

11.2 SAMPLE OESORPTION

11.2.1 Non-cryogenic interface -- After the Il-m1n purge, place the
purge and trap system In the desorb mode and preheat the trap
to 180°C without a flow of desorptlon gas. Then simultan-
eously start the flow of desorption gas at 15-mL/mln for
about 4 m1nt begin the temperature program of the gas
chromatograph, and start data acquisition.

11.2.2 Cryogenic Interface -• After the Il-m1n purge, place the
purge and trap systtm 1n the desorb mode, make sure the
cryogenic Interface Is a -1SO°C or lower, and rapidly heat
the trap to 180°C while backflushlng with an Inert gas at
4 ml/mln for about S mln. At the end of the 5 m1n desorp-
tlon cycle, rapidly htat the cryogenic trap to 250°C, and
simultaneously btgln the temperature program of the gas
chromatograph, and start data acquisition.

11.2.3 While the trapped components art being Introduced Into the
gas chromatograph (or cryogenic Interface), empty the purging
device using the sample syringe and wash the chamber with two
25-mL flushes of rtagtnt water. After tht purging device has
bttn emptied, Itavt syringe valvt open to allow the purge gas
to vent through tht sample Introduction nttdle.

304



11.3 GAS CHROMATOGRAPHY/MASS SPECTROMETRY - Acquire and store data over
tht mass range 35-260 with a total cycle time (Including scan
overhead timeI of 2 sec or less. Cycle time must be adjusted to
measure ftve or more spectra during the elution of each GC peak.
Several alternative temperature programs can be used.

11.3.1 Single ramp linear temperature program for wide bore columns
1 and 2 with a jet separator. Adjust the helium carrier gas
flow rate to about 15 mL/min. The column temperature is
reduced 10°C and held for 5 min from the beginning of
desorption, then programmed to 160°C at 6°C/min, and held
until all components have eluted.

11.3.2 Multi-ramp linear temperature program for wide bore column 2
with the open split Interface. Adjust the helium carrier gas
flow rate to about 4.6 *L/n1n. The column temperature is
reduced 10°C and held for 6 min from the beginning of
desorption, then heated to 70°C at I0°/m1n, heated to 120°C
at 5°/m1n, heated to 180° at 8°/m1n, and held at 180° until
all compounds have eluted.

11.3.3 Single ramp linear temperature program for narrow bore column
3 with a cryogenic Interface. Adjust the helium carrier gas
flow rate to about 4 mt/m1n. The column temperature 1s
reduced 10°C and held for 5 min from the beginning of
vaporization fro* the cryogenic trap, programmed at 6°C/m1n
for 10 min, then 15°C/"»1n for 5 min to 14S°C, and held until
all components have eluted.

11.4 TRAP RECONDITIONING - After desorbing the sample for 4 m1n,
recondition the trap by returning the purge and trap system to the
purge mode. Walt IS sec, then close the syringe valve on the
purging device to begin gas flow through the trap. Maintain the trap
temperature at 180°C. After approximately 7 m1n, turn off the trap
heater and open the syringe valve to stop the gas flow through the
trap. When the trap 1s cool, the next sample can be analyzed.

11.5 TERMINATION OF DATA ACQUISITION -- When all the sample components
have eluted from the GC, terminate MS data acquisition. Use
appropriate data output software to display full range mass spectra
and appropriate plots of Ion abundance as a function of time. If any
Ion abundance exceeds the system working range, dilute the sample
aliquot In the second syringe with reagent water and analyze the
diluted aliquot.

11.6 IDENTIFICATION OF ANALYTES •- Identify a sample component by
comparison of Its mass spectrum (after background subtraction) te a
reference spectrum In tht user-created data base. The GC retentlen
time of the sample component should be within three standard
deviations of the mean retention time of the compound In the
calibration mixture.
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11.6.1 In general, ill Ions that are present above 10% relative
abundance 1n tht mass spectrum of the standard should be
_presant In tht mass spectrum of the sample component and
should agret within absolute 20%. For example, if an ion has
a relative abundance of 30% In the standard spectrum, its
abundance in tht sample spectrum should be in the range of 10
to 50%. Some Ions, particularly the molecular ion, are of
special Importance, and should be evaluated even if they are
below 10% relative abundance.

11.6.2 Identification requires expert judgement when sample
components art not resolved chromatographically and produce
mass spectra containing Ions contributed by more than one
analyte. When GC peaks obviously represent more than one
sample component (I.e., broadened peak with shoulder(s) or
valley between two or more maxima), appropriate analyte
spectra and background spectra can be selected by examining
plots of characteristic ions for tentatively identified
components. Uhtn analytes ctelute (I.e., only one GC peak is
apparent), tht Identification criteria can bt met but each
analyte spectrum will contain extraneous Ions contributed by
the cotlutlng compound. Because purgeable organic compounds
art relatively SMll molecules and product comparatively
simple mass sptctra, this Is not a significant problem for
most method analytes.

11.6.3 Structural Isoatrs that produce very similar mass spectra can
be explicitly Identified only if they havt sufficiently
different GC rtttntlon times. Acceptable resolution is
achieved If tht htlght of tht valley between two peaks is
less than 25% of tht average height of tht two peaks.
Other-wist, structural Isomers art Identified as isomeric
pairs. Two of tht thrtt Isomeric xyltnts and two of the
thrtt dlchlorobtnztnts art examples of structural Isomers
that may not bt rtsolved on tht capillary columns. If
unresolved, thtst groups of Isomtrs must bt reported as
1somtr1c pairs.

11.6.4 Ntthyltnt chlorldt and other background components appear in
variable quantities in laboratory and field reagent blanks,
and generally cannot bt accurately measured. Subtraction of
tht concentration In tht blank from tht concentration in the
samplt Is not acctptable btcaust tht concentration of the
background In tht blank 1s highly variable.

12. CALCULATIONS

12.1 Complete chromatograpflk resolution 1s not necessary for accurate and
precise measurements of analyte concentrations 1f unique ions with
adtquatt intensities art available for quantltatlon.
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12.1.1 Calculate analytt and surrogate concentrations.

^ . (AX)(Q<$) 1000
(A1$) RF V

whtre: Cx • concentration of analytt or surrogate In ng/l in
the water sample.

Ax • Integrated abundance of the quantltatlon ion
of the analyte in the sample.A1s " tnttgrattd abundance of the quantltatlon ion
of tht Internal standard -In the sample.

Qls • total quantity (1n mlcrograms) of internal
standard added to tht water sample.

V • original water sample volume 1n ml.
RF • mtan rtsponse factor of analytt from tht

Initial calibration.

12.1.2 Alternatively, us* tht GC/MS system software or other
available provtn software to computt tht concentrations of
tht analytts and surrogates from tht stcond or third order
regression curves.

12.1.3 Calculations should utilize all available digits of precis-
ion, but final reported concentrations should bt rounded to
an appreciate number of significant figures (ont digit of
uncertainty). Exptrlence Indicates that thrtt significant
figures may bt ustd for concentrations abovt 99 0g/l, two
significant flgurts for concentrations bttwttn 1- 99 0g/L,
and ont significant flgurt for lower concentrations.

12.1.4 Calculate tht total trlhalomtthant concentration by summing
tht four Individual trlhalomtthant concentrations in

13. /KCUMCY AMD Pft£C!SIflil

13.1 Single laboratory accuracy and precision data were obtained for tht
mtthod analytts using laboratory fortified blanks with analytts at
cone tntrat Ions bttwttn 1 and 5 jig/I. Four stts of rtsults wtrt
obtained using tht thrtt columns sptclfled (Sect. 6.3.2) and tht open
split, cryogtfllc, and Jtt separator Interfaces (Sect. 6.3.3). These
data art shown in Tables 4-6.

13.2 HUH thtst data, mtthod dtttctlon limits wtrt calculated using the
formula (2):

S t(n.ltl.tlpht . o.99)

whtrt:

t(n-l,l-a1pha - 0.99), :**«*•"*'* * V»IUJ for th« m ctnfldtnet
level 61th n-1 degrees of frttdtm,
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n • number of replicates

S • the standard deviation of the
replicate atralyses.

14. REFERENCES

1. A. AT ford-Stevens, J.W. Elchelberger, W.I. Budde, "Purgeable Organic
Compounds In Water by Gas Chromatography/Mass Spectrometry, Method
524." Environmental Monitoring and Support Laboratory, U.S.
Environmental Protection Agency, Cincinnati, Ohio, February 1983.

2. Madding, C., "Volatile Organic Compounds in Water by Purge and Trap
Capillary Column GC/MS", Proceedings of the Water Quality Technology
Conference, American Water Works Association, Denver, CO, December,
1984.

3. Glaser, J.A., O.I. Foerst, 6.0. McKee, S.A. Quave, and W.I. Budde,
"Trace Analyses for Wastewaters, "Environ. Scl. Techno!.. ii, 142$,
1981.

4. "Carcinogens-Working with Carcinogens," Department of Health,
Education, and Welfare, Public Health Service, Center for Disease
Control, National Institute for Occupational Safety and Health,
Publication No. 77-206, August, 1977.

5. "OSHA Safety and Health Standards, General Industry,' (29CFR1910),
Occupational Safety and Health Administration, OSHA 2206, (Revised,
January 1976).

6. "Safety In Academic Chemistry Laboratories," American Chemical Society
Publication, Committee on Chemical Safety, 3rd Edition, 1979.

7. Arrendale, R.F., R.F. Severson, and O.T. Chortyk, "Open Split Interface
for Capillary Gas Chroeiatography/Mass Spectrometry", Anal. Chem. 1984,
5fi, 1533.

8. Flesch, J.J., P.S. Fair, "The Analysis of Cyanogen Chloride In Drinking
Water," Proceedings of Water Quality Technology Conference, American
Water Works Association, St. Louis, MO., November 14-16, 1988.

308

US4073



TABLE 1. NOLECULAR HEIGHTS AND QUANTITATIOH IONS FOR METHOD ANALYTES

Compound MM1

Primary
QuantUatlon

Ion

Secondary
Quantltation

Ions

Internal standard

Fluorobenzene 96

Surrogates

4-Bromofluorobenzene 174
l,2-D1chlorobenzene-d4 ISO

Tarqtt Analvtes

Benzene 78
Bromobenzene 1S6
Bromochloroaethane 128
Bromodlchloroaethane 162
Bromofom 250
Bromomethane 94
n-Butylbenzene 134
sec-Butyl benzene 134
tert-Butylbenzene 134
Carbon tetrachloride 1S2
Chlorobenzene 112
Chloroethane 64
Chloroform 118
Chloromethane SO
2-Chlorotoluene 126
4-Chlorotoluene 126
01broe»chloro«ethan« 206
l,2-D1bro«o-3-Chloropropane 234
l,2-D1bromoethan« 186
01bro«o»ethane 172
l,2-01chlorob«nzene 146
1,3-Olchlorobenzene 146
1,4-01Chlorobenzene 146
Olchlorodlfluorotwthant 120
l,l-01chloro«thane 98
1,2-Olchloroethane 98
l,l-01chloroethene 96
c1s-l,2-D1ch1oro«thent 96
trans-l,2-D1chloroethene 96
l,2-01chloropropane 112
l,3-01chloropropane 112
2,2-01chloropropane 112
1,1-Dlchloropropene 110

96

95
1S2

78
156
128
83
173
94
91
10S
119
117
112
64
83
50
91
91
129
75
107
93
146
146
146
85
63
62
96
96
96
63
76
77
75

309

77

174,176
115,150

77
77,158
49,130
85,127
175,252

96
134
134
91
119

77,114
66
85
52
126
126
127

155,157
109,188
95,174
111,148
111,148
111,148

87
65,83

98
61,63
61,98
61,98

112
78
97

110,77
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ComDOund

TABLE 1. (continued)

Primary
Quantltation

Ion

Secondary
Quantitation

Ions

cis-l,3-dich1oropropene
trans-l,3-dichloropropene
Ethyl benzene
Hexachlorobutadlene
I sopropyl benzene
4-Isopropyltoluene
Methylene chloride
Naphthalene
n-Propyl benzene
Styrene
1,1,1, 2 -Tetrachl oroethane
1 , 1 ,2,2-Tetrachloroethane
Tetrachl oroethene
Toluene
1,2,3-Trlchlorobenzene
1,2,4-Trlchlorobenzene
1,1,1-TMchloroethane
1,1,2-TMchloroethane
Trlchloroethene
Tr1 chl orof 1 uoromthane
1 , 2 , 3-TH chl oropropane
1, 2, 4-Tr1iMthyl benzene
1 , 3 , 5-Tr1methy1 benzene
Vinyl Chloride
o-Xylene
m-Xylene
p-Xylene

110
110
106
253
120
134
84
128
120
104
166
166
164
92
180
180
132
132
130
136
146
120
120
62
106
106
106

75
75
91
225
105
119
64
128
91
104
131
83
166
92
180
180
97
83
95
101
75
105
105
62
106
106
106

110
110
106
260
120
134,91
86,49

120
78
133,119
131,85
168,129
91
182
182
99,61
97,85
130,132
103
77
120
120
64
91
91
91

*Mono1$otop1c Molecular weight calculated froa the atoeric MSSCS of the
isotopes with tht sMllest Msses.
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TABLE 2. CHROHATOGRAPHIC RETENTION TIMES FOR METHOD ANALYTES
ON THREE COLUMNS WITH FOUR SETS OF CONDITIONS*

Retention .Time (min:sec)
Comnound

Internal standard

Fluorobenzene

Surrogates

4 - Bromofl uorobenzene
l,2-D1chlorobenzene-d4

Target Analytes

Benzene
Bromobenzene
Bromochloromethane
Browodl chl oromethane
Bromof or*
Bromomethane
n- Butyl benzene
sec-Butyl benzene
tert-Butyl benzene
Carbon TetrachloMde
Chlorobenzene
Chloroethane
Chlorofom
Ch1oro«ethane
2-Chlorotoluene
4-Chlorotoluene
Cyanogen chloride
01 bronchi oro»ethane
l,2-D1brot»-3-Ch1oroprop*ne
l,2-01broe»ethane
01bronoMth«ne
l,2-D1ch1orobtnzen«
1,3 -01 chlorobenzene
1, 4-01 chl orobenztne
OlchlorodlfluoroMthane
1,1 -01 chloroethane
1,2 -01 chloroethane
1,1-Olchloroethene
ds-l,2-01ch1oroethene
trans- 1,2-01 chl oroethene
l,2-01ch1oropropane
l,3-01chloropropane
2,2-01chloropropane
1,1-Okhloropropene

Column 1D

8:49

18:38
22:16

8:14
18:57
6:44

10:35
17:56
2:01

22:13
20:47
20:17
7:37

15:46
2:05
6:24
1:38

19:20
19:30

14:23
24:32
14:44
10:39
22:31
21:13
21:33

1:33
4:51
8:24
2:53
6:U
3:59

10:05
14:02
6:01
7:49

Column 2°

6:27

15:43
19:08

5:40
15:52

4:23
8:29

14:53
0:58

19:29
18:05
17:34
5:16

13:01
1:01
4:48
0:44

16:25
16:43

11:51
21:05
11:50
7:56

19:10
18:08
18:23
0:42
2:56
5:50
1:34
3:54
2:22
7:40

11:19
3:48
5:17

Column 2C

14:06

23:38
27:25

13:30
24:00
12:22
15:48
22:46
4:43

27:32
26:08
25:36
13:10
20:40

12:36
3:24

24:32
24:46

19:12

19:24
15:26
27:26
26:22
26:36
3:08

10:48
13:38
7:50

11:56
9:54

15:12
18:42
11:52
13:06

Column 3

8:03

7:25
16:25
5:38
9:20

15:42
1:17

17:57
17:28
17:19

7:25
14:20

1:27
5:33
0:58

16:44
16:49
1:03

12:48
18:02
13:36
9:05

17:47
17:28
17:38
0:53
4:02
7:00
2:20
5:04
3:32
8:56

12:29
5:19
7:10
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TABLE 2. (continued)

Retention Time (nin:sec)
'•" lb Column 2° Column 2C Column 3d

cis-l,3-d1chloroprop«ne
trans -1,3-dichloropropene
Ethyl benzene
Hexachlorobutadlene
1 sopropyl benzene
4-I$opropyltolutnt
Methyl ene Chlorldt
Naphthal ent
n-Propyl benzene
Styrene
1,1,1 , 2-Tetrachl oroethane
1 , 1 ,2, 2-Tetrachl oroethane
Tetrachloroethene
Toluene
1,2,3-Trlchlorobenzene
1 ,2,4-Tr1chlorobenzene
1,1,1-THchloroethane
1,1,2-Trlchloroethane
Trlchloroethene
Tr 1 chl orofl uorooethane
1 , 2 , 3-Tr1 chl oropropane
1,2,4-Trlmethylbenzene
1 , 3 , S-Tr1methy1 benzene
Vinyl chloride
o-Xylene
n-Xylene
p-Xylene

M̂M̂ HÂ Ĥ fê î K —

15:59
26:59
13:04
21:12
3:36
27:10
19:04
17:19
15:56
18:43
13:44
12:26
27:47
26:33
7:16
13:25
9:35
2:16
19:01
20:20
19:28
1:43
17:07
16:10
16:07

13:23
23:41
15:28
18:31
2:04

23:31
16:25
14:36
13:20
16:21
11:09
10:00
24:11
23:05
4:50
11:03
7:16
1:11
16:14
17:42
16:54
0:47
14:31
13:41
13:41

17:54
16:42
21:00
32:04
23:18
26:30
9:16
32:12
24:20
22:24
20:52
24:04
18:36
17:24
32:58
31:30
12:50
18:18
14:48
6:12
24:08
31:30
24:50
3:56
22:16
21:22
21:18

14:44
19:14
16:25
17:38
2:40
19:04
16:49
15:47
14:44
15:47
13:12
11:31
19:14
18:50
6:46
11:59
9:01
1:46

16:16
17:19
16:59
1:02
15:47
15:18
15:18

*Coluwis 1-3 are those given In Sect. 6.3.2.1; retention tlMs were Measured
froa the beginning of thermal desorptlon froa the trap (colons 1-2) or from
the beginning of thermal release fro* the cryogenic Interface (column 3).

bGC conditions given 1n Sect. 11.3.1.
CGC conditions given 1n Sect. 11.3.2.
dGC conditions given 1n Sect. 11.3.3.
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TABLE 3. ION ABUNDANCE CRITERIA FOR 4-BRONOFLUOR06ENZENE (BFB)

Mass ~~
(H/z) Relative Abundance Criteria

'SO IS to 40% of mass 95
75 30 to 80% of mass 95
95 Bast Ptak, 100% Relative Abundance
96 5 to 9% of mass 95
173 < 2% of mass 174
174 > SOX of mass 95
175 5 to 9% of mass 174
176 > 95% but < 101% of mass 174
177 5 to 9% of mass 176
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TABLE 4. ACCURACY AND PRECISION DATA FROM 16-31 DETERMINATIONS OF THE METHOD
ANALYTES IN REAGOCT MATER USING VIOC BORE CAPILLARY COLUMN 1*

4

Comoound

Benzene
Bromobenzene
Bromochl oromethane
Bromodlchl oromethane
Bromoform
Bromomethane
n- Butyl benzene
sec -Butyl benzene
tert-Butyl benzene
Carbon tetrachlorlde
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
01 bromochl oromethane
l,2-01bromo-3-chloropropane
1,2-Dlbromoethane
Dibromomethane
1,2 -01 chlorobenzene
1,3 -01 chlorobenzene
1,4-01 chlorobenzene
01 chl orodl f 1 uoromethane
1,1-Dlchloroethane
l,2-01ch1oroethane
l,l-01chloroethene
cis-1,2 Olchloroethene
trans -1,2 -01 chl oroethene
1,2-Olchloropropanc
l,3-01chloropropane
2,2-01chloroBrop«M
l,l-01ch1orotrop«fM
ds-l,2-01chi«roprop«ne
trans- 1 , 2-01ch1oropropene
Ethyl benzene
Hexachlorobutadlene
I sopropyl benzene
4- Isopropyl toluene
Methyl ene chloride
Naphthalene
n-Propyl benzene
Styrene

True Mean
Cone. Accuracy
Range (% of True
(ua/L) Value)

0.1-10
0.1-10
0.5-10
0.1-10
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

•10
•10
-10
-10
•10
-10
-10
-10
-10
-10
-10
-10
-10
-10
-10
-10
-10
•10
-20
•10
•10
•10
•10
-10
•10
•10
-10
•10

0. -10

0.1-10
0.5-10
0.5-10
0.1-10
0.1-10
0.1-100
0.1-10
0.1-100

97
100
90
95
101
95
100
100
102
84
98
89
90
93
90
99
92
83
102
100
93
99
103
90
96
95
94
101
93
97
9«
86
98

99
100
101
99
95
104
100
102

Rel.
Std.
Oev.
1%)

5.7
5.5
6.4
6.1
6.3
8.2
7.
7.
7.
•

•

.0

.1

.9

.2
8.3
7.0
19.9
3.9
5.6
6.2
6.9
6.4
7.7
5.3
5.4
6.7
6.7
5.6
6.1
6.0
16.9
8.9

8.6
6.8
7.6
6.7
5.3
8.2
5.8
7.2

Method
Oet.

Limit
(ua/l)

0.04
0.03
0.04
0.08
0.12
0.11
0.11
0.13
0.14
0.21
0.04
0.10
0.03
0.13
0.04
0.06
0.05
0.26
0.06
0.24
0.03
0.12
0.03
0.10
0.04
0.06
0.12
0.12
0.06
0.04
0.04
0.35
0.10

0.06
0.11
0.15
0.12
0.03
0.04
0.04
0.04
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TABLE 4. (Continued)

Comoound

1,1,1, 2 -Tetrachl oroethane
1,1,2 , 2-Tetrachl oroethane
Tetrachloroethene
Toluene
1,2,3-TMchlorobenzene
1 , 2 , 4-Tr1 chl orobenzene
1,1,1-Trlchloroethane
1,1,2-Trlchloroethane
Trlchloroethene
Tr 1 chl orof 1 uoromethane
1,2,3-Trlchloropropane
1, 2, 4-TrlMthyl benzene
1,3, 5-Tr1«ethyl benzene
Vinyl chloride
o-Xylene
m-Xylene
p-Xylene

True
Cone.
Range

0.5-10
0.1-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.1-31
0.1-10
0.5-10

Mean
Accuracy

(% of True
Value)

90
91
89
102
109
108
98
104
90
89
108
99
92
98
103
97
104

Rel.
Std.
Oev.
(X)

6.8
6.3
6.8
8.0
8.6
8.3
8.1
7.3
7.3
8.1
14.4
8.1
7.4
6.7
7.2
6.5
7.7

Method
Det.

Limit
(ua/U

0.05
0.04
0.14
0.11
0.03
0.04
0.08
0.10
0.19
0.08
0.32
0.13
0.05
0.17
0.11
0.05
0.13

*0ata obtained by Robert W. Slater using column 1 with a Jet separator
Interface and a quadrupole MSS spectrometer (Sect. 11.3.1) with analytes
divided among three solutions.
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TABLE 5. ACCURACY AND PRECISION DATA FROM SEVEN DETERMINATIONS OF THE
METHOD AMALYTES IN REAGENT WATER USING THE CRYOGENIC TRAPPING
OPTION.AND A NARROW BORE CAPILLARY COLUMN 3*

4

Comoound

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
n-Butyl benzene
sec-Butyl benzene
tert-Butylbenzene
Carbon tetrachlorlde
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Cyanogen ch1orideb
Oi bromochl orome thane
l,2-01bromo-3-chloropropane
1,2-Olbronwethane
Oibromomethane
l,2-01ch1orobenzene
1,3-Olchlorobenzene
1,4-Dlchlorobenzene
01 chl orod 1 f 1 uorowethane
1,1-Oichloroethane
l,2-01ch1oroethane
1,1-Olchloroethene
els -1,2 Olchloroethene
tran$-l,2-D1chloroethent
l,2-01ch1oroprop«nt
l,3-01chloropropane
2,2-01ch1oroprop«nt
I,l-D1ch1oroprop«nt
ci s - 1 , 3 - 01 chl oropropene
trans- 1,3-01 chl oropropene
Ethyl btnzent
Hexachl orobutad 1 ent
I sopropyl btnzent
4-Isopropyltoluene
Methyl ene chloride
Naphthalene

True
Cone.
(ua/Ll

0.1
0.5
0.5
0.1
0.1
0.1
0.5
0.5
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.1
0.1
0.5
0.5
0.5
0.1

Mean
Accuracy
(% of True
Value)

99
97
97
100
99
99
94
90
90
92
91
100
95
99
99
96
92
99
92
97
93
97
99
93
99
98
100
95
100
98
96
99
99
98

99
100
98
87
97
98

Rel.
Std.
Oev.
(%)

6.2
7.4
5.8
4.6
5.4
7.1
6.0
7.1
2.5
6.8
5.8
5.8
3.2
4.7
4.6
7.0
10.6
5.6
10.0
5.6
6.9
3.5
6.0
5.7
8.8
6.2
6.3
9.0
3.7
7.2
6.0
5.8
4.9
7.4

5.2
6.7
6.4
13.0
13.0
7.2

Method
Oect.
Limit
(ua/L)

0.03
0.11
0.07
0.03
0.20
0.06
0.03
0.12
0.33
0.08
0.03
0.02
0.02
0.05
0.05
0.05
0.30
0.07
0.05
0.02
0.03
0.05
0.05
0.04
0.11
0.03
0.02
0.05
0.06
0.03
0.02
0.04
0.05
0.02

0.03
0.04
0.10
0.26
0.09
0.04
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TABLE 5. (Continued)

Compound

n-Propyl benzene
Styrene
1,1, 1 ,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1 , 2 , 3-Tr 1 chl orobenzene
1 , 2 , 4-Tr1 chl orobenzene
1,1,1-Trlchloroethane
1,1,2-Trlchloroethane
Trichloroethene
Tr1chlorofluoro«ethane
1 , 2 , 3-Tr 1 chl oropropane
1, 2, 4-Tr1methy1 benzene
1 , 3, 5-Tr1iMthy1 benzene
Vinyl chloride
o-Xylene
m-Xylene
p-Xylene

True
Cone.

0.1
0.1
0.1
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Mean
Accuracy
(% of True

Value)

99
96
100
100
96
100
98
91
100
98
96
97
96
96
99
96
94
94
97

Rel.
Std.
Oev.
(X)

6.6
19.0
4.7
12.0
5.0
5.9
8.9
16.0
4.0
4.9
2.0
4.6
6.5
6.5
4.2
0.2
7.5
4.6
6.1

Method
Dect.
Limit
fua/L)

0.06
0.06
0.04
0.20
0.05
0.08
0.04
0.20
0.04
0.03
0.02
0.07
0.03
0.04
0.02
0.04
0.06
0.03
0.06

*0ata obtained by Caroline A. Madding using coluan 3 with a cryogenic
interface and a quadrupole IMSS spectrometer (Sect 11.3.3).

^Reference 8.
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TABLE 6. ACCURACY AND PRECISION DATA FROM SEVEN DETERMINATIONS
OF THE METHOD ANALYTES IN REAGENT WATER USING WIDE BORE
CAPILLARY COLUMN 2*

Compound

Mean Accuracy
(% of Trut

Value, RSO
No." 2 uoVL Cone.) (%1

Mean Accuracy
(% of True

Value, RSO
Q.2 gg/L Cone.)

Internal Standard

Fluorobenzene 1

Surrogates

4-Bromofluorobenzene 2 98
l,2-D1ch1orobenzene-d4 3 97

Target Analvtes

Benzene
Bromobcnzene
SrofliochloroM thane
B r omod 1 c h 1 o r owe t h ane
Bromofonn
Brofflomethane
n-Butylbenzene
sec-Butyl benzene
tert-Butyl benzene
Carbon tetrachlorlde
Chlorobenzene
Chloroethanec
Chloroform
Chloroaethane
2-Chlorotoluene
4-Chlorotoluene
01 bromochl oroMthane
1,2-01 broM-3-chl oropropanec

l,2-OlbroM«thin«c

OlbroMMthaiM 13 99
l,2-01ch1orobtnzefl« 45 93
l,3-01ch1«ro6«utn« 4« 100
1,4-OlchlorobtnztM 47 98
DIchlorodlfluoroMthane 14 38
1,1-Olchloroethant 15 97
l,2-01ch1oroethane 16 102
1,1-Olchloroethtne 17 90
c1$-l,2-01ch1oroethene 18 100
trans-l,2-D1ch1oroethene 19 92

37
38
4
5
6
7
39
40
41
8
42

9
10
43
44
11

97
102
99
96
89
55
89
102
101
84
104

97
110
91
89
95

1.8
3.2

4.4
3.0
5.2
1.8
2.4

27.
4.8
3.5
4.S
3.2
3.1

2.0
5.0
2.4
2.0
2.7

2.1
2.7
4.0
4.1

25.
2.3
3.8
2.2
3.4
2.1

96
95

113
101
102
100
90
52
87

100
100
92

103

95
4

108
108
100

95
94
87
94
d
85

100
87
89
85

1.3
1.7

.8

.9
2.9
1.8
2.2
6.7
2.3
2.8
2.9
2.6
1.6

2.1

3.1
4.4
3.0

2.2
5.1
2.3
2.8

3.6
2.1
3.8
2.9
2.3
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TABLE I. (ContliuMd)

QomDound

l,2-D1chloropropane
1,3-Olchloropropane
2,2-01chloropropanec
l,l-01chloropropenec
c1s- 1,3-01 chl oropropenec
trans -l,3-01chloropropene
Ethyl benzene
Hexachlorobutadlene
1 sopropyl benzene
4-1 sopropyl toluene
Methyl ene chloride
Naphthalene
n-Propyl benzene
Styrene
1,1, 1 ,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1 , 2 , 3 -Tr1 chl orobenzene
1,2,4-Trichlorobenzene
1,1,1-Trlchloroethane
1,1,2-Trichloroethane
Trichloroethene
Tr1 chl orofluorome thane
1,2,3 • Tr 1 chl oropropane
1,2, 4-Tr imethyl benzene
1 , 3 , 5-Tr1methyl benzene
Vinyl chloride
o-Xylene
«-Xylene
p-Xylene

20
21

25
48
26
49
50
27
51
52
53
28
29
30
54
55
56
31
32
33
34
35
57
58
36
59
60
61

Ntan Accuracy
(X of True

Value,
2 uoVL Cone.

102
92

96
96
91
103
95
t
93
102
95
99
101
97
105
90
92
94
107
99
81
97
93
88
104
97
f
98

RSO

2.2
3.7

1.7
9.1
5.3
3.2
3.6

7.6
4.9
4.4
2.7
4.6
4.5
2.8
5.7
5.2
3.9
3.4
2.9
4.6
3.9
3.1
2.4
3.5
1.8

2.3

Mean Accuracy
(X of True

Value,
0.2 uo/L Cone

103
93

99
100
88
101
95
e
78
97
104
95
84
92
126
78
83
94
109
106
48
91
106
97
115
98
f
103

RSO
. ) (*.]

2.9
3.2

2.1
4.0
2.4
2.1
3.1

8.3
2.1
3.1
3.8
3.6
3.3
1.7
2.9
5.9
2.5
2.8
2.5
13.
2.8
2.2
3.2
14.
1.7

1.4

'Data obtained by JUMS M. E1ch«lbtrgtr using coluan 2 with the open split
interface and an Ion trap MSS sptctroMter (Sect. 11.3.2) with all method
analytos In the saM reagent water solution.

"Designation In Figures 1 and 2.
cNot measured; authentic standards were not available.
dNot found at 0.2 itq/l.
•Not Measured; methylene chloride was In the laboratory reagent blank.
Vxylene coelutes with and cannot be distinguished fron Its 1 sower p-xylene,
No 61.
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FIGURE 3. NORMALIZED TOTAL ION CURRENT CHROHATOCRAM FROM A VOLATILE COMPOUND CALIBRATION MIXTURE CONTAINING 25 ng
(5 pg/L) OF HOST COMPOUNDS. THE COMPOUND IDENTIFICATION NUMBERS ARE GIVEN IN TABLE 6.
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FIGU1E 4. AMPLIFIED FIRST EIGHT MINUTES OF A TOTAL ION CURRENT CHROMATOGRAM FROM A VOLATILE COMPOUND CALIBRATION
MIXTURE CONTAINING 25 ng (5 Mg/L) OF EACH COMPONENT. THE COMPOUND IDENTIFICATION NUMBERS ARE GIVEN IN
TABLE 6.
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APPQCLX C

CALIBRATION MO MAINTENANCE PROCEDURE FOR

ANALYTICAL FIELD EQUIPMENT
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Procedure: 5617C02
Revision: 0
Date: 4/95
Page: 1 of 5

CALIBRATION AND MAINTENANCE PROCEDURE
YSI NGOCL 33 S-C-T METER

1.0 INTROOOCnON

This procedure presents steps to calibrate and maintain the YSI Model
33 S-C-T meter. Operation principles, procedures, and equipment
specifications are presented in Procedure 5617002 and are not repeated
here.

2.0 CALIBRATION

2.1 Temperature

2.1.1 Temperature Knob Setting

It is possible for the temperature knob to become loose or
slip from, its normal position. In an emergency, the dial
can be repositioned. It must be emphasised that this is
an emergency procedure only and that the instrument should
be returned to the factory for proper recalibration - at
the earliest opportunity.

To recalibrate the temperature setting:

1. Red line instrument and then place probe in sample of
knoMi conductivity.

2. Mead and record the temperature and conductivity of
the solution using appropriate settings. Leave probe
in solution.

3. Determine the- salinity of the solution by running a
line vertically on Figure 1 until it intersects the
appropriate 'C line. From this intersection, extend a
line horizontally to the left edge of the graph
(Figure 1). This determines the salinity of the

US4090
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a'e

Figure 1. Calibration Chart for Besetting Temperature Knob

4. Remove the *C knob switch to SVLDUTr, and turn the
control shaft until the mtter needle indicates the
salinity value determined in step 3.

5. Switch to TDVCRATURE. If this temperature is the
same aa step 2, continue. If not, repeat steps 1
through 5.

6. Place the knob on the control shaft - without turning
the control shaft - with the pointer at the same
temperature aa the meter reading. Tighten both sets
of screws securely. Care must be taken at this step
so that the shaft setting is not moved.

7. mtturn the instrument to the factory at the earliest
opportunity.

2.1.2 Teopertaure Prdbt/Inat nt

To check the accuracy of the Probe/Inatruvent tesyerature
reading*:

1.. Place ma traceable than
themter and probe.

2. Place instrument in temperature
red lining the instrument.

itar in solution with

after zeroing and

AMS-11
US4691



Procedure: 6617002
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Page: 3 of 6

3. After five minutes, compare temperature of thermometer
and instrument. If the instrument varies by *'1C, the
instrument should be returned to the factory for
calibration and maintenance.

2.2 Probe Cell Calibration

YSI 13300 Series Cells are calibrated to absolute accuracy of
+1.5 percent based on a standard solution of 0.01 demol KC1. To
prepare this solution:

1. In a one liter flask, dissolve 0.745 grams of pure dry RC1
until the solution is one kilogram in weight.

2. Use Table 1 and the temperature of the water to determine the
conductivity of the solution just prepared. Note: Table 1
show conductivity as if the distilled water was
nonconductive. Since even high purity distilled water is
slightly conductive, the measured conductivity will be higher
by an amount equal to the water's conductivity.

3. Place probe in solution and measure conductivity. The
conductivity of tht solution plus the conductivity of the
distilled water should not vary from the mater reading by +
1.51. If tht reading is greater than 1.5%, clean tht probe
and than rtcntck tht conductivity. If after cleaning it is
not possible to measure the conductivity of the calibration
solution within + 1.51, the probe and instrument should be
returned to tht manufacturer for calibration and maintenance.

; 3.0

, 3.1 latteries

I
i The batteries should be replaced either (1) when it is not
i possible to red lint the instrument, (2) after 200 hours of

operation, or (3) every 6 months to reduce the danger of
1 corrosion due to leaky batteries.



Procedure: 6617002
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To replact batter its, remove the six screws from the rear plate.
The battery holders are color coded. The positive («• button) end
oust go on red.

Use two "0" size alkaline flashlight cells (Eve ready £95 or
equivalent ) .

3.2 Probe

3.2.1 Cleaning

When the cell tt«t indicates low readings, the probable
cauM is dirty electrodes. Hard water deposits, oils, and
organic sttttac tea the aost likely CAtaainants.

TMLC 1 - CZLL OkLIBBAnCN

Teajperature
CO

IS
16
17
11
19
20
21
22
23
24
25
26
27
28
29
30.

Conductivity
(vatos/CB)

1141. 5
1167.5
1193.6
1219.9
1246.4
1273.0
1299.7
1326.6
1353.6
13*0.8
1408.1
1436.5
1463.2
1490.9
1518.7
1546.7

AR8-11 US4093
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For convenient normal cleaning, soaJc the electrodes for 5
minutes with a locally available bathroom tile cleaner
such as: "Rally, Tile, Porcelain, and Chrome Cleaner";
Johnson Wax "Envy, Instant Cleaner"; or Lysol Brand
"Basin, Tub, Tile Cleaner".

For storage cleaning, a 5 minute soak in a solution made
of 10 parts distilled water, 10 parts isopropyl alcohol,
and 1 part BC1 can be used.

Always rinse the? probe in distilled water after cleaning
and before storage.

CAUTION: Do not touch the electrode* inside the probe.
Platinum black it wry soft and can be scraped off.

If cleaning dots not restore the probe performance,
re-platinising is required.

3.2.2 Probe Replatinixing

1. Equipment required:

a. YSX 13140 Platinizing Solution, 2 fluid ounce (3%
platinum chloride dissolved in 0.025% lead acetate
solution)

b. Y31 Nodal 33 meter

c. 50 ml glass beaker or equivalent

d. Distilled wmtar

2. Procedure

a. aean ptobt.as. in section 3.2.1 - eithet method

AM-11 US4094



Procedure: 661"
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b. Place the cell in the beaker and add sufficient
YSI 13140 solution to cover the electrodes. Do
not cover the top of the probe

c. Plug the probe into the Model 33 and switch to the
X100 scale to platinize the electrode

d. Hove the probe slightly to obtain the highest
meter reading and continue platinizing for the
appropriate time shown below:
Hater Reading Tine
(u»hos/cm) (minutes)

30,000 5
25,000 6
20,000 8
15,000 11
10,000 . 16

•» Aftac the elapsed time, cemov* the, probe and cinse
in distilled water.

f. Return the) solution to its container. Two ounces
of solution should be sufficient for 50
treatment*.

3.2.3 Storage

It is best to store conductivity cells in deionized water.
Cells stored in water require less frequent platinization.
Any coll that hu bs*n stored dry should be soaked in
deioaized water for 24 hours before use.

US4895
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CALIBRATION AND MAINTENANCE PROOTXmES HAAKZBUCHLER pH STICK

1.0 INTFODUCnCN

This procedure presents the steps for calibrating and maintaining the
HaaJcefiuchler pfl Stick, instrument operation principles and
procedures and specifications are presented in Procedure 5617003.

2.0 CALIBRATION

2.1 Calibration Solutions
i
| The instrument requires distilled water, a pfl 7 buffer solution,

and a pfl 4 buffer solution for calibration. To prepare the
! buffer solutions, dissolve/ the buffer powders provided with the

instrument into the volume of distilled water specified on the
, buffer powder packets. (Note: the manufacturer does not specify

| whether buffer and pfl 4 solutions, other than that provided, may
be used as substitute solutions).

i

The pfl of the buffer and pfl 4 solutions will vary with the
temperature of the solution, use the table below to determine
solution pfl based on temperature.

i

0*C 10«C 20«C 25'C 30*C 40*C 50'C
4.00
7.11

4.00
7.06

4.00
7.01

4.01
7.00

4.02
6.98

4.04
6.97

4.06
6.97

2.2 Calibration Procedure

The instrument require* calibration in the field prior to each
us*. However, as a check of proper instrument function, the
instrument should be periodically calibrated in the laboratory,

AX8-12
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particularly if the instrument has been stored for an extended
period without use.

To calibrate the instrument:

1. Remove the protective sheath and rinse the electrode in
distilled water.

2. Place the electrode in the pH 7 buffer solution, depress the
white operation button below the LCD display and allow the
reading to stabilize.

3. Adjust pH 7 control using the tool on the end of the
protective sheath. The pfl 7 control Is the upper sost white
control on the right side of the instnaent. Adjust the pH
control until the aster reeds pB 7.

4. linse the electrode in distilled water.

5. Place the electrods in pH 4 solution, depress the white
operation button, and allow the reading to stabilize.

6. Adjust the slope control (white control below pH 7 control on
the right side of the instnasent) until the s»ter reads the
correct value of the pfl 4 solution.

7. Rinse the probe in distilled water.

8. Repeat step* 2 through 7.

9. Record calibration on the instnastnt log for*.

10. Store instrument properly.

3.0

3.1 Storage

\
AJft-12

i

To emintain high accuracy and to obtain a long electrode life,
the pa stick suit be stored correctly *hen not in use. Always
rinse the electrode in distilled water before replacing it in its
protective sheath. The electrode sust not be let to dry out.

US4897
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absorbent pad at the bottom of the sheath oust be kept
saturated with a pH 7 buffer solution. If this is not available,
distilled water can be used as a tenporary measure. Replace
distilled water with buffer solution at the earliest possible
opportunity. Always place buffer (or distilled water) into
sheath following each use.

To retain accuracy and ipeed of response, the insulation of the
connectors on the electrode and the body aust be kept clean and
dry. This is best assured by not unnecessarily removing the
electrode froai the body.

When not in use, place the pH stick in the wallet provided and
store in a dry place.

3.2 electrode Cleaning

If rinsing the electrode in distilled water is not deeaed
sufficient to clean the electrode, it can be cleaned in a N/10
BC1 acid solution, following cleaning in the acid, the electrode
should be soaked in a pi 7 buffer solution for 24 hours before
rinsing. Wecord cleaning on instrument's log for*.

3.3 lattery

battery life ts in excess of 200 hours of continuous use.
Cells should be replaced at 2 year intervals or earlier if
exhausted (voltage par cell of less than 1.35V). Replacement
cells aust be aercury type V312H or direct equivalent, when
refitting cells, sake sure they are refitted in the Banner
illustrated on the. battery housing.

AM-12 US4898
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EQUIPMENT AND INSTRUMENT CALIBRATION AND MAINTENANCE,
GENERAL REQUIREMENTS

1.0 INTRODUCTION

The general guidelines for calibrating and maintaining instruments and
monitoring equipment are presented in this document.

2.0 CALIBRATION AND MAINTENANCE PROCEDURES

Calibration and maintenance procedures are documented for each piece
of equipment affecting quality. Calibration and maintenance
procedures are developed baaed on manufacturer's specifications and
are retained in the Sit* Investigation Procedures Manual. These
procedures include, but are not limited to:

1. Equipment identification (name) and description.
2. Equipment specification*.
3. Calibration and/or maintenance schedule.
4. Equipment necesaary to accomplish calibration (where applicable).
5. Procedure for calibration and/or maintenance.

3.0 CALIBRATION LABEL

Inatrummnts requiring calibration and/or maintenance have a
prominently displayed sticker containing the following information:

1. Date of calibration and/or maintenance.
2. Next due date for calibration and/or maintenance.
3. Initials of person performing calibration and/or maintenance.
4. Span gaa and concentration(s) (if applicable).
5. Span or sensitivity setting (if applicable).
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4.0 EQUIPMENT LOG BOOK

An equipment log book is issued to record the life history of each
measuring and testing device used in activities affecting quality.
mis book is a three ring binder in which individual records for each
piece of equipment are maintained. A fora such as F6101 or a
reasonable facsimile should be used to maintain the calibration and
maintenance record. DM record should include:

1. Equipment identification (name) and control number.
2. Date of calibration and/or maintenance.
3. Condition of equipment.
4. Activity performed on instrument (calibration and/or maintenance).
5. Adjustments made and accuracy of equipment prior to and following

calibration (whara. applicable) .
6. Record of equipment failure or inability to meet specifications

(where applicable).
7. initials of person performing calibration/maintenance.
8. Next due date for calibration and/or maintenance.

5.0

An instrument specific calibration/maintenance foot will be developed
to record data relating to each individual calibration/maintenance

A aingla fen will ba used for each calibration/maintenance
In addition to the data recorded in the

cmlibcmtlon/teiatsnanc* log, ths following items should also be
inrlurted in the instrument specific form (where applicable).

1. Calibration calculations and curves.
2. Span gaa typa and concantrationa.
3. Span or sanaitivity rang* sat tings.
4. Specifics on repairs and pacts replaced, added,, oc removed.

AHfl-2
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5. Instrument's overall condition.

6.0 FIELD CALIBRATION

As part of normal fitld operations, son* instruments require
calibration prior to, during, and/or afttr fitld UM. This field
operation calibration should reaain separate frost pre-field
calibrations and should not be used as a substitute for standard
calibration activities. Field calibration should be recorded in field
log books or on field form* as part of the norml field data
collection process. Field calibration records should not be included
in the history log.

7.0 xNsrara*rrs NOT IN COMPLIANCE

If the calibration schedule it not adequately eaintained, or if
accuracy as reported in specifications cannot be attained for a
specific instnsvnt, that instrument is labelled "BOLD" and is
unavailable for use until it is repaired and specifications are
attained.
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LE ::NTAINES AND COMPONENT «ATES:AL SPECIFICATIONS

5-1 •"oMcwing, :esignatts tnt sceci*'cations for t*e s ignt types of
rontamers and tnt associatta materials (i.e.. teflon Mntrs. i i d s . etc.; to
ot suoolied Oy tnt Contractor unfltr tnis contract.

AM mattrials rtctived f*om vtndors s h a l l te suojected to incoming insoecfon
oy tnt Contractor to insurt conformanct witn tntst esta&llsntd
iOtctficattons. Variations in nattrlals s n a i l tit considered unacceotaole.
Any materials not in conformanct witft tntst sotcificatlons snail at returned
ay tie Contractor to tnt vtnoor for reolacemtnt.
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3

Container and
! Specification

Container: I liter* ameer, Boston
round, glass bottle. 33 mm pour-out
neck finish
Closure: white ooiyprooylene cap,
33-400 size, .015 mm teflon liner

Parameter ana
Sdmoie Type

Extractaole
Organics

Container: 1 liter* natural
higft-density polyetnylene cylinder
round Dottle. 52 g weight, 23 mm
neck finish.
Closure: baked oolyetnyiene. wnite
ribbed. 28-400 or 23-410 size: unlineo

Container: 32 02. tall, wide-mouth
straignt-slded paragon, flint
glass Jar, 89 m nee* finish.
Closure: wftftf polypropylene cap,
39-400 sizt, .015 mm teflon liner

s. Cyanide
Radioactivity.
General. Nutrients
Sulfide

I'd.

Extractaole
Organics. Oil/
Greasi, Metals,
Mtrcury, Cyanide.
Nutrients.
Phenols. General.
Sulffrfi

Container: 8 01. wide-mouth glass jar Sane as type 5

Container: 40 •! borostllcate THM/VOA
glass vial. Type I glass, 24 m
neck flnlirt.
Closure: blaclc phenolic, open-top.
screw cap. 15 cm opening. 24-400 size.
Septum: 22 M disc of 2 at) teflon bonded
to silicon for total thickness of 125 m t l .

Container: 1/2 gallon ameer glass.
ring handle bottle/Jug. 38 m neck
finish.
Closure: teflon-lined white propylene
cap. 38-400 size.

Extractable
Organics

US4105
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Container: SCO mi natural hign "erc'jry
density polyetnylene. oolong
bottle. 43 iwn nee* f i n i s n .
Closure: ahlte orooyiene u n i i n t d
cao. 43-400 size (or 43

'1 I gallon qUsttc Pref u tration

12 Container: Z«.. -idt-moutfi THM/VOA
stralght-sfdtd paragon, flint glass
jar. S3 nm ntcfc closurt: whit*
polyprooyltnt cao, 53-400 stzt.
0.015 mm ttflon I intr.

' Thtst oottles must have sufficient overfill to accommodate an actual
capacity of 1 liter of Hqutd. Bottle manufacturers refer to tnese oottles as
32 ounce oottles. however all 32 ounce oottles oo not nave sufficient
overfill to meet the requirentnt.

NOTE: Containers and component material specifications different tnan,
but equivalent to. tilt manufacturer's specifications cited
herein may be acceptable. The bidder shall bt required to
demonstrate equivalence prior to Government approval of use of
alttrnat*. atttrUU. The Government snaH deterwtne
acceotabtltty as part of bidder qreaward confirmations (see
Prt-Award Bid Confirmations).
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::NTA:NEP aqsp^RATicN AND CL-.
~'-e Contractor s - a l l c'ean ana ortoare containers and comoonent :iater<ais
ic:or::->g re :-e following orociflures soecifieo for eacn container :yoe.

I . ixtractaole Or games

Container Types: i - l n tip andiP glass
5 - 32 oz glass jar
9 - 1 / 2 gallon amber glass
7 - 8 02 glass jar

'. "hi containers, teflon Hnirs ana caos are to be wasnea in not tao
><atir witn 1 aboratory-gradi non-pnosonate detergent.

*. ^inse tnree times *ith tao water.

3. 3inse tnree tints with ASTM Type I organic-free water.

4. Ory In oven 9 I25*C fop ont hour.

5. Rfnsi tnsldi and outJtdf of container with pesticide hexane.

6. Dry containers, linirs, and caps in an oven a.t US'C for one nour.

7. Allow containers to cool and sea) with teflon lined caps.

3. ,abel each container with color coded labels, with lot number, and
pack in a seal able carton.

9. Piaci identical labils on interior of carton and store m a
designated contain nant-f Pit area.

II. Purgeaoli Organtcs:

Container Typis: 8 - 40 »1 glass vial
1 2 - 2 oz. glass jar

1. Containers, tef lon-bacKid siota and caps are washed in not tap water
with laboratory-gradi non-pnospnate detergent.

2. 3fnsi three times with tap water.

3. 31n$i thrii tlmis with ASTM Typi I organtc-frei watir.

4. Ovin dry vials, contllntrs. c*ps, iipta, and tiflon-Hnid Hds at
125*C for oni nour.

USA108
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Cool -n a contaminant-*"-^ area.

•5. Seal / ' a i s with >sota ^teflon s-5e cown; and cao. ieai containers
«i tn caa ana 1 i.ner.

?. Laotl eacn v i a l ano container w i t h color codfd ladfl with lot numoer.
and oacx. in a carton and seal.

3. ?1aci id«ntical Uotl on outsidt of carton with reso«c:ive 'or numoer
and stort in a contaminant-free area.

III. Metals, Mercury, Cyanidt. 3Ad1oactivity

Container Types: 3 - ]l ntgn-dtnsity Polyetnylene
5 - 32 02 glass jar
'0 - i:0 mi ntgn-density 'olyetnylene
7 - 3 02 3!*$$ jar

1. The oottles and caos art washed in tao water with laboratory grade
non-pnosonate detergent.

2. Rinse with SOI reagent grade HN03.

3. Rinse three tints with ASTM Type I delontztd waur.

4. Invert and dry In a contutnant-free area.

5. Cao «acn container, labtl with color coded label with lot numoer and
place in a carton.

6. La&tl carton with thi saM lot numoer and store in a contaminant-free
area.

IV. Phenols, Nutrients. Central. Prt-ftltratlon. Sulftde

Container Types: 3 - H high-density Polyethylene
5 - 32 02 glass jar
11 - l gallon plastic
7 - 3 02 glass jar

!. wash containers in tap wattr with laboratory-grade non-onosonate
Detergent. *a$h cios in a stparate wasn.

2. Rinst cnree times «ith up water.

3. Rinst tnret ttmts with ASTM Typt I dtlontztd water.

4. Invert oottles and ary in a contaminant-fret area.

US4109
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lao settles ana :aoii -<itn c;icr rcaea 'aoti «ith iot i-jmotr ana :acx
a cartcn.

_io«l :ne carton with :ln iam« -;t "umoer ano store • i a
arn.

and Greast

Ccntalntr Typts: 5 - 32 02 glass jar
7 - 3 02 glass jar

rht containtrs, t»flon Untrs, and caos art wasnto in not tao water
-ith iaooratory-graflt non-pnosonate

tirtt t"nts *itn tao

witn ASTM Typt I dtloniztd watir.

4. Dry in ovtn at 105'C ^or on* hour.

5. Allow containers to coot and seal with teflon lined caos.

6. labti eacn container with color coded labels with lot nuaaar and aacx.
in a stalabl* cartorr.

7. ?Uci idintlcal labels on txtirior of carton and store *n a
designated con taint nant-frtt area.
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1.0 DriMJuUCTION

1.1 OBJECTIVES OF SAMPLING PROGRAM

This Sampling and Analysis Plan (SAP) describes the field activities

required for the Operable Unit in the Southeast Rockford Groundwater

Contamination Area. The objectives of the sampling program are as follows:

o Determine the need for an alternate water supply in areas affected

by the contaminant plume;

o Obtain water quality data from residential and industrial wells in
areas where gaps currently exist;

o Evaluate current risks to public health resulting from the
contaminated groundwater; and

o Acquire information needed to assess feasible remedial actions.

1.2 SAMPLING TEAM RESPONSIBILITIES

Field sampling will be performed by Camp Dresser & McKee (CDM). The Field

Operations Organization is shown in Figure 1-1. Responsibilities of the

sampling team are described below.

Field Manager

The Field Manager (FM) (in conjunction with the Site Manager), will be
responsible for assigning responsibilities to members of the sampling team,

as well as overseeing all field activities. The FM will coordinate

mobilization and demobilization for the sampling team, as well as for any

subcontractors. The FM will be responsible for keeping the Site Manager up

to date on all sampling and subcontractor activities.

16813/28
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FIGURE 1-1
SOUTHEAST ROCKFORD OPERABLE UNIT
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Sampling Team Leader

The Sampling Team Leader (STL) will be responsible for the sampling

activities, will assure the availability and maintenance of all sampling

equipment and materials, and will maintain an adequate supply of shipping

and packing materials. The STL will supervise the completion of all

chain-of-custody records, the proper handling and shipping of the samples

collected, be responsible for the accurate completion of field log books,

and provide close coordination with the Field Data Coordinator (FDC) and

the Field Manager (FM). The STL or FM will be present whenever samples are

collected.

Sampling Team Member(s)

The Sampling Team Member(s) (STM) will perform field measurements, collect

samples, prepare samples for shipping, and decontaminate sampling equip-

ment, as directed by the STL,

Field Data Coordinator

The Field Data Coordinator (FDC) will remain in the Support Area and will

accept custody of samples from the sampling team. The FDC will be

responsible for the completion of all chain-of-custody and sample traffic

control forms. The FDC will also be responsible for maintaining communi-

cations with on-site personnel and off-site laboratory personnel, as well

as for logging all communications and site entries and departures.

Site Health and Safety Coordinator (SHSC)

The SHSC is responsible for daily supervision and documentation of all

safety, decontamination, environmental monitoring and field medical

monitoring activities. The SHSC is also responsible for assuring that all

field personnel comply with the provisions of the COM Health and Safety

16813/28
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Assurance Manual and site Health and Safety Plan. The SHSC has the

authority to suspend site work if conditions become unsafe, if HSAM/HSP

requirements are not met, or if he/she determines that an upgraded level of

protection may be required. The SHSC is responsible for designating and

marking restricted areas during various site activities and for

redesignating these areas when it is appropriate to do so.

Safety Technician

The Safety Technician (a designated member of the sampling team) will aid

other Sampling Team Members with the donning and doffing of protective

clothing, decontamination of sample containers and equipment, and will be

available to replenish miscellaneous supplies, such as ice and vermiculate,

as needed. The Safety Technician will report directly to the SHSC in

health and safety related duties and will assume the responsibilities of

the SHSC in the event of his/her absence from the site or in an emergency.

1.3 SCOPE OF SAMPLING ACTIVITIES

The scope of sampling activities covered by this plan include the

collection and analysis of 189 samples: 155 of these samples are

investigative, 17 are field duplicates, 15 are trip blanks and 17 are field

blanks. Samples will be collected from residential, municipal and

industrial wells. The sampling and analysis program, including specific

parameters which will be analyzed and quantity of quality control samples,

is summarized in Table 1-1.

Samples will be collected over a period of two weeks.

16813/28 US4116



TABLE 1-1

SUMMARY OF SAMPLING AND ANALYSIS PROGRAM

Sample Matrix

Residential
Wells

Municipal
Supply
Well

Industrial
We l l s

Field Parameters

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

QA Samples

Investigative Field Field
Samples Duplicate Blank

Laboratory Parameters No. Freq Total No. Freq Total No. Freq

SAS for volatile 144 1 144 15 1 15 15 1
organics from CLP

SAS for metals 144 1 144 15 1 15 15 1
from CLP

S A S f o r volatile . 1 1 1 1 1 1 1 1
organics from CLP

S A S f o r netals 1 1 1 1 1 1 1 1
from CLP'

SAS for volati le 10 1 10 1 1 1 1 1
organics from CLP

SAS for netals 10 1 10 1 1 1 1 1
from CLP'

* A trip blank will be included with each shipment of volati le organic samples. An estimated 15 trip blanks
** One sample

1 CLP SAS volati

2 CLP SAS metal

out of every 20

le parameters are

(or portion thereof) will be collected as a matrix spike duplicate sample.

listed in Table 5-1 of the QAPP.

parameters are listed in Table 5-2 of the QAPP.

Matr ix

Total Total

15 174

15 174

1 3

1 3

1 12

1 12

will be required.
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2.0 SAMPLE LOCATIONS AND RATIONALE

Because IDPH has sampled the Southeast Rockford area extensively since

1984, as discussed in the Work Plan, the IDPH data set was considered along

with the TAT data set, in determining the current concentrations of

contaminants across the study area. Movement of contaminant plumes

throughout the subsurface can cause concentrations to vary with time, as

measured at a single location, such as a private well. In order to

minimize any potential effects related to temporal variations in

contaminant concentrations, only data from 1988 to the present was

considered in this study. The existing data in conjunction with the

information provided by the IEPA well survey was used to design the

sampling network described below. Figure 2-1 shows the current

contaminant plume as defined by the existing data.

2.1 RESIDENTIAL WELL SAMPLING

CDM proposes to collect 144 investigative samples (not including QA/QC

samples) from residential wells in the study area to complement the

USEPA/TAT and IDPH data and to more accurately define those residences

affected by groundwater contamination. The principal objective of the

sampling during the Operable Unit is to identify residential wells in the

study area that 1) are contaminated at levels between the MCLs and the

method detection limits for the contaminants of concern; 2) are not

currently served by municipal water; and 3) will not be served by the

extended watermains to be installed by the USEPA. An additional objective

of sampling is to maximize data coverage by avoiding resampling of

residences that have been previously sampled. Therefore, the proposed

sampling locations are concentrated outside of the known plume area (areas

that were not sampled during previous studies or areas where previous

sampling indicates variable contaminant concentrations). However, a small

amount of resampling of residences previously sampled by IDPH is proposed

16813/02
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(approximately 7 percent of the number of investigative samples) to assess
plume movement, seasonal effects, and to verify comparability of data from
the current study with data from previous studies.

IEPA has conducted a residential well survey to identify residents in the
study area that may use private wells to obtain potable water. The survey

was conducted by directly sending questionnaires to residents that may be
affected by the groundwater contamination. The survey coverage is not
complete; areas south of Sawyer Road were not contacted, and no response to
the survey was obtained for about 25 percent of the residences in the area
covered by the survey. The area south of Sawyer Road is currently being

addressed by IEPA by the ongoing residential well survey. The existing
survey data is the most current and applicable data regarding existence of
private water supply wells in the area, therefore the survey results were
the primary resource used to determine proposed sample locations for the

IEPA Operable Unit. The survey results as of April 4, 1990 were used to
determine the sample locations.

In areas where the IEPA residential well survey did not provide information

on the use of private wells, city of Rockford billing records supplied by
Virginia Wood of IEPA were used to determine private well use. Because of
known inaccuracies in the billing records, some sample locations in the

area south of Sawyer Road were selected in areas where the billing records
indicate that there may be no private wells, in order to achieve adequate

sample coverage. In those areas, locations of private wells will be
identified by the residential well survey currently being conducted by
IEPA. Existence of private wells will be confirmed in the field prior to

collecting samples.

A third source of information used in selecting sample locations was
previous sampling events by IDPH and USEPA/TAT. Residences that hve been

sampled by USEPA were identified from chain-of-custody records and

residences sampled by IDPH were identified from a database listing provided

16813/02 US4120
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by Clay Simonson of IDPH. Residences that have been sampled since 1988
were avoided in the proposed sample locations. However, in order to assess

data comparability and potential plume migration, an overlap of
approximately 7 percent was allowed between residences previously sampled

by IDPH and proposed sample locations.

Finally, the area within the plume as defined by the existing data, areas
to be served by the USEPA Removal Action proposed water main, and

residences previously sampled by USEPA have been excluded from the proposed

sample locations. The area to be addressed by the Removal Action has been
determined based on a map provided by USEPA.

Using these sources of information, a list of proposed sample locations was
developed, which is included as Table 2-1. A map of proposed and existing
sample locations is included as Plate A attached to the back cover of this
document. Because of the inaccuracies inherent in the database regarding

locations of private wells in the study area, these sampling locations

should be considered tentative, and may be modified in the field depending
on access, the presence of private wells, and other factors. Any remaining
data gaps or inaccuracies in the proposed sampling locations will be
addressed in the field by a door-to-door survey. Alternate sample

locations will be chosen as close to original locations as possible.

In order to achieve sample coverage in a cost-effective manner within the
areas to be sampled, a total of 144 investigative sample locations are

proposed, which will define the horizontal extent of groundwater contami-

nation within a lateral resolution of one block or better. Because the
depths of the screened intervals for private wells at the proposed sample

locations are not known, it is not anticipated that the proposed samples
will define vertical extent of groundwater contamination. This information

will be requested during sampling, but it is doubtful that local residences

will have this information.
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Table 2-1: SE Rockford Operable Unit
Proposed Sample Locations

Street

4th

4th

4th

4th

4th

5th

7th

7th

7th

7th

8th

8th

8th

8th

8th

8th

8th

8th

9th

9th

9th

9th

9th

9th

9th

9th

10th

10th

llth

llth

Address Street

2805

2820

2917

3011

3045

2604

3115

3221

3305

3337

2914

3009

3109

3138

3201

3237

3301

3337

2624

2730

2808

2842

2927

3102

3210

3245

2627

3110

2613

2955

llth

llth

llth

llth

llth

llth

15th

16th

16th

17th

17th

17th

18th

19th

20th

20th

20th

Barnum

Bamum

Barnum

Bamum

Barnum

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Address Street

3015

3119

3208

3215

3301

3329

3135

3102

3122

2602

3120

3141

3110

2622

2703

2717

3109

305

409

505

611

825

3009

3017

3038

3122

3141

3206

3302

3338

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Collins

Collins

Collins

Collins

Collins

Collins

Collins

Fitch

Fitch

Fitch

Fitch

Grant

Grant

Hamilton

Harrison

Harrison

Harrison

Harrison

Harrison

Address

106

202

326

411

430

613

823

914

1101

1202

1317

2801

2825

3029

3109

3126

3245

3310

407

507

601

807

3045

3107

1735

733

1001

1713

1817

2315
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Table 2-1: SE Rockford Operable Unit
Proposed Sample Locations

Street

Johnson

Kennon

Kennon

Kennon

Kennon

Kishwaukee

Kishwaukee

Kishwaukee

Kishwaukee

Lapey

Lapey

Lapey

Lapey

Lapey

Lapey

Lindale

Lindale

Lindberg

Lindberg

Lyran

Lyran

Marshall

Marshall

Martin

Martin

Martin

Mattis

Olsen

Pershing

Pershing

Address Street

1737

315

415

517

621

3037

3112

3302

3336

3013

3038

3137

3213

3230

3325

2406

2620

2412

2619

1616

1701

3125

3137

430

508

618

827

2812

1637

1726

Ranger

River Blvd.

River Blvd.

River Blvd.

Rock Riv. Ave

Roosevelt

Sandy Hollow

Sandy Hollow

Sandy Hollow

Sandy Hollow

Sandy Hollow

Saner

Saner

Saner

Sawyer

Sawyer

Sawyer

Sawyer

Sewell

Sewell

Sewell

South

South

Taft

Address

801

3007

3117

3125

508

843

728

826

1202

1306

1820

2905

3011

3110

319

407

525

615

2622

2646

3137

527

619

801
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In the area west of 8th Street proposed sample locations were selected with

a sample density of one sample per block. Because the residential well

survey has not yet been completed, some proposed sample locations were

chosen at residences where existence of a private well has not yet been

confirmed. Consequently, it may be necessary to adjust these sample

locations in the field. In this event, the target sample density of one

sample per block will be maintained if possible. There is very little

existing data in this area, therefore it is felt that a distribution of one

sample per block is necessary to define the plume. This distribution also

assumes that if water mains are installed in this area as part of the

Operable Unit they will extend the entire length of the block because it

will not be possible to determine any mid-block cutoffs with one sampling

point per block.

In the area east of 8th Street, proposed sample locations were chosen by

COM in conjunction with IEPA and USEPA. For the purposes of this

investigation, it has been assumed that existing USEPA/TAT and IDPH data

adequately define the plume of VOC-contaminated groundwater at TCE

concentrations greater than or equal to the MCL (5 ppb). All proposed

sample locations have therefore been selected outside the 5 ppb TCE contour

(Figure 2-1). The TCE plume was chosen to represent the extent of

groundwater contamination by VOCs because the area represented by the plume

of groundwater contaminated at levels exceeding the MCL for TCE encompasses

all areas exceeding the MCL for the other VOCs detected at the site.

In those areas outside of the plume east of 8th Street, sample locations

were selected based on existence of data gaps, presence of private wells,

and previous sampling episodes. Within the constraints of these para-

meters, a sampling density of 1 to 2 samples per block was established as a

goal, with the greater sample density concentrated near the margins of the

plume. In this area it may be possible to have better lateral definition

of the affected blocks by using a combination of existing and new data.

This will be dependent on the degree of data comparability between the

sampling events.
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Figure 2-1 also shows the approximate contour line for homes with TCE

values below detection limits based on existing IDPH and USEPA/TAT data.

This line should be considered approximate because the data collection

dates extend over two years (1988 and 1989) and the detection limits and

analytical methods used have not been defined. The area east of llth

Street has been more extensively sampled than that area between 8th and

llth Streets. Therefore, a distribution of approximately one residence per

block east of llth Street and a distribution of two residences per block

between llth and 8th Streets were chosen based on the distribution of

existing data. Sample locations have been selected both inside and outside

the non-detect contour line. The sampling in areas outside the non-detect

contour line is warranted in order to assess the extent of the metals

contamination and in order to assess the cumulative health risks associated

with the target volatile compounds (including TCE) that may be present at
levels below the detection limits of the existing data.

2.2 INDUSTRIAL WELL SAMPLING

A review of aerial photographs indicates that there are approximately 26

sizeable industrial operations in the study area. Based on results of the

response to the IEPA well survey, COM will determine whether any of these

industries are using groundwater as a potable water source. Only those

industries using private wells for potable water will be sampled. It is
anticipated that groundwater samples will be collected from a maximum of 10

industrial locations. Selection of industries to be sampled will be based

on location with respect to the contaminant plume and accessibility of

sampling, in addition to the requirement that the groundwater is used for

potable water.

2.3 MUNICIPAL SUPPLY WELL SAMPLING

in addition to sampling residential and industrial wells, a sample from

Municipal Supply Well 35, located at 2944 Bildahl, will be collected. This

sampling will be conducted to provide information for subsequent FS tasks.
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3.0 SAMPLING PROCEDURES

3.1 SAMPLE COLLECTION

The sampling procedure for residential, industrial and municipal wells for
metals and VOC analysis is briefly summarized as follows:

o The closest accessible sampling point to the well (sink faucet,
influent valve for water softener, etc.) will be fully opened and

allowed to purge until a stable water temperature is attained.

This will be determined by direct measurement of the flowing water
with an electronic thermometer on one-minute intervals. Once the
flowing water has stabilized to + 0.5°C for three consecutive
measurements, the water temperature will be considered stable and
sampling will commence.

o Every attempt will be made to sample a point of influent closest
to the well in order to bypass any carbon filtration, water
softening system, or any other influent purifying or filtration
system. In the event that an influent sampling point cannot be
located before the influent is treated by a water purifying

system, the point of sampling and the type of purification
system(s) will be documented in the field notebook.

o Because these samples will be collected from sample points prior

to any treatment (such as chlorination) it will not be necessary

to test for the presence of chlorine in the samples.

o pH, specific conductivity and temperature will be measured and
recorded in accordance with procedures described in Appendix A to

this Sampling Plan. A flow rate of approximately 100 ml/minute

(as measured with a graduated cylinder and a portable timepiece)

16813/03
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will be attained and an appropriate number of decontaminated 40-ml
VGA bottles will then be slowly filled, leaving no headspace (air

bubbles) in the sample bottle. Care will be taken during filling
the sample bottles to avoid agitation of the water. No chemical

preservatives will be added to VOA samples.

o After filling the sample bottle, the cap will be securely

tightened and the bottle will be inverted and tapped firmly on the

heel of the hand. If bubbles are visible, the bottle will be
emptied and a new sample will be collected.

o Following sample collection for VOC analysis, the water flow from
the tap will be increased to a nominal rate and a one-liter
polyethylene sample bottle will be filled with tap water to a
level equal to the shoulder of the sample bottle.

o Nitric acid (HN03) will be added as a preservative to the sampled
water in the amount necessary to reduce the pH of the water to <2.
The pH of the sample will be tested with litmus paper on all

samples collected for metals analysis.

o The filled sample bottles will be decontaminated by rinsing with
deionized water.

o The sample bottles will be sealed in a zip-lock bag and

immediately placed in an iced cooler.

o Surgical gloves will be worn by the sampler while collecting the
sample to avoid cross-contamination.

If the industrial or municipal wells have been pumping within the last 6

hours they will be purged using the same procedure as for the residential

wells. If a well has been inactive for more than 6 hours, the effort will
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be made to pump the well until the system piping has been purged. An

estimate of system volume will be made and temperature will be used to

determine stabilization as previously described. Once the system is

purged/stabilized, the sample will be collected using the previously

described procedure. As with residential sampling, all efforts will be

made to collect a sample prior to any treatment or filtration.

Further details of sampling procedures for the collection of water samples

from residential water supplies arc described in Appendix B to this

Sampling Plan.

3.2 SAMPLE CONTAINERS AND PRESERVATION

Four 40-ml glass VOA bottles for VOC analysis and one 1-liter polyethylene

sample bottle for total metals analysis will be collected at each sample

location, in accordance with the October 27, 1989 USEPA Region V Sample

Handling Manual. Sample bottles and vials will be supplied by the IEPA

Sample Bottle Repository. Samples will be analyzed by a laboratory

certified by the Contract Laboratory Program (CLP). At sample sites where

duplicate samples will be collected, double sample volume (eight 40-ml

glass vials and two 1-liter polyethylene bottles) will be supplied to the

lab for analysis. At sample sites where matrix spike/matrix spike

duplicates (MS/MSD) are collected, eight 40-ml glass vials will be supplied

to the lab for analysis. No additional sample volume of water for metals

analysis will be required or supplied to the lab for MS/MSD analysis.

Samples for VOC analysis will not be preserved with HCL but will be chilled

in an iced cooler to a temperature of 4°C. Samples for metals analysis

will be preserved with nitric acid to a pH<2 (approximately 5 ml 1:1 nitric

acid per bottle) and will not require cooling.

Sample collection, containerization and preservation will be performed in

accordance with procedures in the USEPA Sample Handling Manual, contained

in Appendix C to this Sampling Plan.
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3.3 SAMPLE HOLDING TIMES

The respective sample holding time for drinking water analysis for volatile
organics and total metals is 7 days and 6 months from sample collection to

analysis. To expedite sample analysis, the samples will be shipped to the

laboratory via an overnight carrier (i.e., Federal Express) on the day the

samples are collected.

3.4 SAMPLE PACKAGING AND SHIPMENT

Following sampling, the sample bottle exteriors will be decontaminated near
the sampling location, or rinsed with potable or distilled water prior to

shipment. The Field Manager will help the Field Data Coordinator prepare
documentation and package the bottles for shipment according to the

following procedures:

o Ensure that the sample is properly preserved; tighten cap

securely.

o Place containers in a cooler lined with two inches of vermiculite

or equivalent absorbent material and maintain at 4°C with cold
packs, or ice sealed in plastic bags (for VOC samples); fill
remaining space in cooler with additional packing material.

o Put chain-of-custody forms and traffic reports in a zip-loc bag

and tape to inside of cooler lid.

o Close cooler and seal with strapping tape; if cooler has a drain
port, seal it with tape; place one custody seal across closure at

front of cooler and across hinge area at back of cooler, or rear

side corner.

o Affix airbill with shipper's and assignee's addresses to top of

cooler; if samples are liquid, place "This End Up" labels

appropriately.

16813/03
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The Field Manager will contact the Sampling Coordinator to confirm sample
shipment dates two weeks in advance for Special Analytical Service (SAS)
analyses to CLP. The Field Manager will notify the Sampling Coordinator of

any last minute changes in the sampling schedule.

Upon shipment of samples to the Laboratory, the Field Data Coordinator will
call the Sampling Coordinator (before 5:30 p.m. Central Standard Time on

the day of shipment, or early the following morning). The Sampling
Coordinator must be notified by 2:00 p.m. on Friday for shipments to the
CLP for Saturday delivery/pick-up. The Sampling Coordinator will be
provided with the following information:

1. Case and/or SAS numbers (if applicable);
2. Name of laboratory(ies);
3. Date of shipment;

4. Carrier, airbill number;
5. Number and matrices of samples shipped; and
6. Information regarding changes and delays pertaining to the

activity.

The Sample Identification Record form will be used to record this
information. A copy must be sent to the Sampling Coordinator with the

other sample documents, which include copies of the CRL Basic Data forms or
SAS Packing List, and Chain-of-Custody forms.

The Central Regional Laboratory Sample Data Report form for samples being
sent to the CLP must also be sent to the Sampling Coordinator. These forms

are not sent to the CLP.

3.5 CHAIN-OF-CUSTODY PROCEDURES

Chain-of-custody will be maintained throughout the sample preparation

procedure as described in the Quality Assurance Project Plan (QAPP),

Section 7.0.

16813/03
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o All information required on the custody tag, including the
signatures of the sampling team leader and a predesignated
location description, will be filled out in the field.

o Prior to relinquishing samples for packaging and shipment, one
member of the sampling team will transfer all data contained on
the custody tags to a chain-of-custody record, which the team
leader must sign.

o The individual who prepared the chain-of-custody record will
relinquish the samples to the sample handling technician, who will
prepare all CLP traffic reports and affix appropriate traffic
report labels to the sample containers.

o The technician will package the samples for shipment ensuring that
all traffic reports, chain-of-custody records and custody seals
are cross-referenced and recorded on the Sample Identification
Record Form and that all sample documentation paper work is
enclosed.

o If VOC samples are stored temporarily, prior to shipment, they
will be kept cool (4°C) and placed in a secured storage area.
Coolers will be sealed and custody seals affixed just prior to
shipment.

3.6 DOCUMENTATION

This section outlines the documentation required for all field activities
and sample shipment to be conducted during the Operable Unit Field
Activities.

3.6.1 FIELD LOG BOOKS

Field log books will provide the means of recording data collected during

the performance of RI activities. As such, entries will be described in as
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much detail as possible so that site personnel can reconstruct a particular

situation without sole reliance on memory.

Field log books will be bound, field survey books. Log books will be

assigned to field personnel, and stored in the document control center when
not in use. Each log book will be identified by the project-specific

document number.

The title page of each notebook will contain:

o Person or Organization to whom the book is assigned;

o Book Number;
o Project Name;

o Start Date; and

o End Date.

Entries into the log book will contain a variety of information. At the

beginning of each entry, the date, start time, weather, name of all team

members present, level of personal protection being used, and the signature

of the person making the entry will be recorded. The names of visitors to
the site, field sampling or investigation team personnel and the purpose of

their visit will be recorded in the field log book. At the end of each

day's activity, the log will be closed with the time and signature of the

person making the last entry (log-closed line). The log-closed lines and

the following log-open lines will be placed so that no unauthorized entries

can be made in-between. A typical format is presented in Figure 3-1.

Measurements made and samples collected will be recorded. All entries will

be made in ink and no erasures will be made, if an incorrect entry is

made, the information will be crossed out with a single strike mark.

Wherever a sample is collected or a measurement is made, a detailed

description of the location of the station, which may include compass and

16813/03

US4132



Southeast Rockford
SAP
Section: 3
Revision: 2
Date: May 1990
Page: 8 of 15

FIGURE 3-1

TYPICAL FIELD NOTEBOOK ENTRY FORMAT

LOG-OPEN TIME:

SIGNATURE:

WEATHER:

DATE:

FIELD PERSONNEL:

LEVEL OF PERSONAL PROTECTION:

EQUIPMENT (NAME/CONTROL NO.):
Calibration Date:

Station No./Location Description:

Film Roll Number:

Station No.

Photograph Numbers:

(Parameter (Units)

Sampling Equipment:

Sample
No. Time Description Depth Number Volume Chest No. Comments
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distance measurements, shall be recorded. The number of the photographs

taken of the station with a brief description and the direction faced will

also be noted. All equipment used to make measurements will be identified,

along with the date of calibration.

Samples will be collected according to the procedures documented in the

SAP. The equipment used to collect samples will be noted, along with the

time of sampling, sample description, depth at which the sample was

collected, volume and number of sample containers. Sample location

identifiers will be assigned prior to sample collection. Duplicates, which

will receive a separate CRL sample number, will be noted under Sample

Description.

3.6.2 SAMPLE IDENTIFICATION SYSTEM

U.S. EPA CRL SAMPLE NUMBER

Each sample will be assigned a U.S. EPA CRL sample number, regardless of

the laboratory to which it is sent. The CRL sample number will consist of

nine alphanumeric characters, as follows:

90RS01xyy

The first six characters (90RS01) will remain constant for RI sampling.

90 Fiscal year 1990
R Indicates samples sent by CDM
S Designates project manager
01 Designates survey number
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The last three characters will vary during the sampling survey. The

character "x" is a single digit alpha code designating the type of sample:

S Sample

D Duplicate sample

R Blank sample

The character "yy" is a 2-digit (01 through 99) number designating the

sample number. After 99 samples have been collected for the survey, the

survey number (characters 5 and 6) is changed. For S-type samples, "yy" is

used to consecutively number samples taken during this survey. For

duplicate (D-type) samples, "yy" is the same as the sample number of which

it is a duplicate. For blank (R-type) samples, "yy" is the consecutive

number of blank samples taken during this survey.

EXAMPLE U.S. EPA CRL SAMPLE NUMBERS

o 90RS01S01, 90RS01S02, 90RS01S03

Samples No. 01, 02, and 03 of Clark's Survey No. 1.

o 90RS01D02

Duplicate sample of Sample No. S02.

o 90RS01R01, 90RS01R02

Blank sample No. 01 and 02.

The sample identification number(s) will be recorded in the field log book

and on all other paperwork and labels and will be cross-referenced to

chain-of custody and pertinent shipping documents. A description of the

sample location will be entered into the field log book, including compass

directions and distances from, reference points, if applicable.

16813/03
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SAMPLE LOCATION IDENTIFICATION

For this project, samples will be collected from residential, industrial

and municipal wells for the purpose of determining if the water exceeds

drinking water standards. Each sample will be identified by the property

address where the well is located. All sample location addresses will be

recorded in the field notebook. The Sample Identification Record Form

(Figure 3-2) will also be used for computer tracking and identification of

each sample. All proposed sample locations and associated address

identifiers are shown on Table 2-1.

The sample CRL number and traffic report or SAS number will be cross-

referenced to the address location of the sample as recorded in the field

book. Sample duplicates and matrix spike/matrix spike duplicates will be

marked on the USEPA CRL sample documentation as described previously in

this section.

3.6.3 SAMPLE DOCUMENTATION FORMS

Sample documentation required by the U.S. EPA are numbered and will be

accounted for. If a document is voided, it should always be saved and

returned it to the Sample Coordinator. Copies of the multiple-copy forms

must accompany samples to the laboratory. The other copies must be sent to

the Sampling Coordinator immediately following sampling shipment.

A) Chain-of-Custody Form

1) One form per shipping container (cooler) will be used.

2) Carrier service does not need to sign form if custody seals remain

intact.

3) will be used for all samples.
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FIGURE 3-2

SAMPLE IDENTIFICATION RECORD FORM
SI IT NAi

COM
Number

i i i i

1 1 1 1

IT

Uotrix

1 1 1 1 1

i i i i i

t 1 • ' i

i i i i i

Lctn

i i i i

1 1 1 1

i i i i

1 1 1 1

1 1 1 1

CRL Number

• i i i i i i i i i i i i

ill., iiiiiiii

iiiiiiiiiiiii

. i i i . . . • . i . i .

iiiiiiiiiiiii

Traffic Report
SMO Numb*

i i i i i i i

i i i i i i i

• i i • i i i

. 1 1 1 1 1 1

i i i i i i i

Chain of
Custody

i i i i i i i i

i i i i i i i i

i i i i i i i i

1 1 1 1 1 1 1 1

i i i i i i i i

<&

i i i i

1 1 1 1

^ 1 1 1

1111

jiii

Dot*
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Date
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. 1 1 1 1
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AlrbM Number
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MIEN FILLING OUT SAMPLE OENT1FICAT1ON RECORD FORMS:

1) ONLY ONE CASE NUMBER PER SAMPLE ID RECORD FORM

2) LIST TRAFFIC RFPORT (SMO) NUMBERS IN NUMERICAL ORDER
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B) Chain-of-Custody Seals

1) Two seals per shipping container will be used to secure the lid and

provide evidence that samples have not been tampered with.

2) Seals will be covered with clear tape.

3) Seal numbers will be record numbers on Chain-of-Custody Form.

4) Seals will be used for all samples.

C) Special Analytical Service Packing List

1) Up to twenty samples can be listed per form.

2) Will be used only for samples sent to CLP for SAS analysis.

3) Samples are numbered using the SAS number assigned by CLP followed
by a hyphen and progressive numerical designations, beginning with

1 (e.g. 2000E-1, 2000E-2, 2000E-3, etc.)

4) If sampling extends over several days and more than one PL is used,

care must be taken to not repeat sample numbers.

5) Sampler will include bottom 2 copies of form with sample shipment;

top copy will be returned to SMO and the second copy will serve as

the sampler's file copy.

D) Sample Tags

1) Each sample container will have a Sample Tag affixed to it with

string or wire.
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2) Traffic Report number and Case Number will be recorded in the

"Remarks" section of the tag.

3) Sample Tag Numbers will be recorded on the Chain-of-Custody Forms.

4) Will be used for all samples.

E) CRL Sample Data Report

1) Will be completed for all CLP samples.

2) For samples sent to CLP Laboratories, these forms will be sent to

Sampling Coordinator to be forwarded to the RSCC.

3) The forms will be necessary for the U.S. EPA to track the samples

and ensure data validation.

F) Sample Identification Record Form

1) Will provide a means of recording crucial sample shipping and

tracking information.

2) This form will be maintained for each sample shipment and forwarded

to Sampling Coordinator upon sample shipment.

All paperwork accompanying the samples being shipped to the CLP labora-

tories will be sealed in a plastic bag that is taped to the inside of

the cooler lid. Copies of the chain-of-custody forms, and other paperwork

(if possible) will be retained for the field files.

The sample handling technician will maintain lists cross-referencing site

sample numbers, custody tag number, SAS numbers, analyses to be performed,

custody seal number, shippers' airbill numbers, and consigned laboratories,
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in a bound log book using black ink and on the Sample Identification Record

Forms. For more details on sampling paperwork, refer to the "User's Guide

to the Contract Laboratory Program", USEPA, Washington D.C., December 1986

and the excerpt from the USEPA Sample Handling Manual in Appendix C.
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4.0 DECanWUNMION PROCEDURES

Procedures to be followed to decontaminate equipment and personnel will be

fully described in the SE Rockford Health and Safety Plan. The procedures

are summarized below.

4.1 PERSONNEL DECONTAMINATION

Since sampling will be of drinking water samples, no work zones are

anticipated. All necessary decontamination procedures will be conducted in

accordance with the protocols set forth in the Site Health and Safety Plan.

4.2 EQUIPMENT DECONTAMINATION

Since sampling will be of drinking water samples, no equipment

decontamination is anticipated.

4.3 SAMPLE BOTTLE DECONTAMINATION

Sample bottles for shipment to the laboratories will be decontaminated by

rinsing the exterior with potable or distilled water. Solvents will not be

used to wash sample bottles.

4.4 STORAGE AND DISPOSAL OF RI GENERATED WASTES

The sampling activities are not expected to generate solid and liquid

"waste".
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5.0 FIELD QUALITY CONTROL PROCEDURES

To ensure the level of data quality required for Superfund Remedial

Investigations, the following Quality Control (QC) procedures will be

performed. QC sample requirements are summarized in Table 5-1.

Field Duplicates

One duplicate sample will be collected for every 10 samples (or portion

thereof) collected in the field. Duplicate samples will be collected at

the same sample volume and in the sane type of container as the other

samples.

Field Blanks

One field blank water sample will be prepared for every ten samples

collected. Field blanks will be prepared by filling water sample bottles

with reagent grade distilled water to the same volume as the drinking water

samples. Sample bottles for all parameters will be prepared. These

samples will be prepared in close proximity to an actual sample location.

This location will be recorded in the sample field book log.

Trip Blanks

A trip blank for volatile organic analysis (VOA) will be included in each

sample shipment for volatile organic analysis. The trip blank will consist

of 3 40-ml VOA vials filled with reagent grade distilled water. The trip

blank shall be prepared in the office or laboratory, transported to the

field, and shipped with the other samples to the CRL or CLP without being

opened. The trip blank will be documented on a SAS report form for a

shipment being sent to the Contract Laboratory Program. The trip blank

16813/04
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will be documented on the chain-of-custody form and on the CRL Data Form

for a shipment being sent to the CRL.

Matrix Spike and Matrix Spike Duplicates (MS/MSP

One sample out of every 20 (or portion thereof) will be collected for

MS/MSD analysis. Eight 40-ral VGA vials of water will be collected for each

matrix spike sample, as specified in the USEPA Region V Sample Handling

Manual. No additional sample volume will be required or supplied to the

lab for MS/MSD metals analysis. The matrix spike sample will be denoted by

the sample number followed by an -MSD suffix on sample tags, chain-of-

custody forms, and other appropriate sample paperwork.

16813/04
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Table 5-1: Summary of QC Sample Requirements

Residential Well

Industrial Wells

Municipal Well

Duplicate

Field Blank

Matrix Spike Duplicate

Trip Blank

|̂ |̂ i||?|Npi;
4-40 ml VGA vials
1-1 liter poly bottle

4-40 ml VOA vials
1-1 liter poly bottle

4-40 ml VOA vials
1-1 liter poly bottle

4-40 ml VOA vials
1-1 liter poly bottle

4-40 ml VOA vials
1-1 liter poly bottle

8-40 ml VOA vials

4-40 ml VOA vials

•^Fr^^^RiBpl

N/A

N/A

N/A

1:10

1:10

1:20

1 per shipment

•i-I^^lfltl'SamplGj-

144

10*

1

17

17

10

15*

* Approximate



APPDDIX A

PROCEDURES FOR MEASUREMENTS OF pH, SPECIFIC CONDUCTANCE,
AM) TEMPERATURE OF HATER SAMPLES
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*oasuro«ont of aH

1. Scoot «ftd Appl i cation

This mttnod it 400 11 cadi t to taaplas of turfaco «ator tnd
*un *«asurw*flt occurmo at tno saapHnf. location.

2. SuBMry of *ttfrod

3.

Tht pH of ««ttr is «tttmt««4 uslnj « portiAlt. fltld pH uttar
t«ptriturt-co«p«AUtM eoMliitciM •!tetrode.

A) Htikt Sucnltr pn tottr Stick
8) 100 «l ditpouolt otiktrs

A) pM rtftrtnct oufftr S0lut10«i«:

2) pH • 7.00 "01
3) PH • 10.00 £.01

S«vU aHqvots for pM ««ttyr«Mfit shouU e«
tn« uooltAf point id 100 •! 41tpOMOlt Maktrt.

«. Call brat i

C4llirau tut •tttr/tltctrott utin« t*o rtfartfictr solutions cnat
ftrockot tno oxpoctoi pN of tno saitlo. Roforonco solutions snout* at
•t roon tovnraturo. t«tf«o tno oloctrooo m 0H 7.00 solution and
adjust tno «otor as noooot. ROMVO and rtnso tno oloetrodo and
ropoot usmo, tno socond ovffor solution. Kopoat adjustaonts until
roodlngs art «icnln 0.01 PM units of tno roforonco valuos.
addition! information too SIPII Motftod 4417003.
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7.

[tworso tnt tloctordt tn tnt wattr •At It gontly ^tuttng. Aftir
toouc ono-nalf fllflutt, rtcord tM pH roadlnc. to tnt noarm 0.05
units — provided tnt ntttf readings art not fluctuating uort tn«n
HD.Q3 units. It turt tnu tvo«r«turt coBMAtation n»» «•«<>

for. Rwovt «n4 tnorog^nly nn«t th« t1«ctroa« »itn
»4ttr. Rtt««t tilt •MSurwMM proctdurt until four

ootitnti. For «t41t1oii4t InforMtlon SM

EnttrftrtfKM

Pro1on«t4 iwtrsloii of tht tltctrott in t«r»14 solutions can !••< to
p|u«1nf of tut Mould junction an* trntlc atttr rt«41(̂ s. m«
tlKtrodt sntuU *t clMflt* By ftntly bltttlnf «Uii a Ub tlssut
rinsing »un 4lst«11t4 ««ttr.

of

tnt last of tut f«*r rtflieatt •ttsuroMfiti, i««rst tnt
Hnst* oltctrotft tn ttCM tf tnt rtftrtnct ttufftf solutions a sod to
ctHftratt tnt «tttrytltctfttt prior to savplt tamiftJtJiti. If tnt
rtadln^s art not wltnln 0.01 units of tnt rtftrtnco valuts.
rtctHtratt tnt «tttr/tltctro4t and r«*4t tnt tMturtJMftt of tht
saflpU just ttstti.

10. Asstswtnt of 'rtcistM

Calculate tnt not* and standard deviation of tnt four reoHcatt
Measurements. If tut standard deviation is greater tnan 0.1 units,
re-dt tnt •eeureatnt of tnt sanole just tested including
calloration and verification.

11.

tnt avoratt valut of tno rtoHeatt ntasurtMnt to tnt noartst
0.1 wilts.
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3.

4.

*aasura«ont of Soaeifie Canductanea
and raaparatura

1. Scoot and Application

This natnod ts apolicaola to saaolas of surfaca vatar
9rouftdwatar «ttn «oasuraa«nt Kcurina at tnt saaylfno. point

2. Sugary of *athod

n»o specific cofttfuctaiict an4 t«e«raturt of «ittr is
usirt« • portaolt. fltU ctniuctivity «at«r naviiif annual taaotraturt
coflptfisation.

A) YJI Modal IX J-C»t NMar «itii ••
I) 100 •!

A) 0.01 II ta rtfannct Mlwttoft
8)

S. Saaele

,__-_ aliouott for steelf1c conductance and toveeraturo should bo
obtained directly fro* tut staelinf point m 100 •! disposable
beaker*.

«. Calibration

Calibrate tnt ttianaofiatar in the probe against the field
tfttfMMter. leodlnef should bo within * i°C. Calibrate tne

rifle conductance «eter utin« the 0.0" 11 KCU reference solution,
looclflc conductance of this solution is 1413 **os/c» at 2S°C.

Adjust the *eter at «eeeed. Taaperaturt calibration snould oe
performed •eeily. SoeclfU conductance calibration should oe
perfonaed daily durinf tnt period of use. For additional
information see SIM NKftti M170Q2.
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7.

oatttry condition by turning stltctor dt*l to "«od U"t".
Adjust fl«ttr is fitttt*. Iwtrit tnt proot in tnt Btittr »mi«
gtntly «d,lt*tlno,. Turn selector 41 4 1 to 'TtMttriturt* «nd rtcord
twotriturt to ntirtit O.S9C. Adjust >Mnu«l twp«r«tutwp«r«tur«
co«o«n««tlo« 014) to tUMftturt of Mttr. Turn stltctor dl«l to
'Conductivity' it tnt tctlt nntt ipproprUtt to swplt conduct«nct
«tcord sotciflc cofltuctMCi tt thrtt H9«lflci«t Olfllts. «tmov« «n
tnor«u9«1jf nn«t tnt CO*ttKt4flc« orott «M rtpttt «ttfurtJMnts unti

I. Aiittsatnt of PrtclHtii

CilcuUtt tnt «tcn in4 itaMaN dtvUtlon tf tnt four «etclfic
contuct«nct *t4furt»tAts. If tnt sttntaN 4tvlit1t« it 9rt«ttr th«n
SI of tnt «t4ftf. rt^t tJlt •tifmrtMfit of t!» s«fU Just tttttt).

Rtotrt tht avtntt Mlutf tf tnt rt»11catt •tiiurtatnt to tnt
nttrtst i C for ttBftruyrt tut to tnrtt sltnlf leant 41 fits for
sptcific

US4149

ioaoi/3?



APPBDIX B

COLLECTION OP WOBR SAMPLES FROM
RESIOBITIAL NKTER SUPPLIES

16813/32

US4150



Procedure: 5617008
Revision: 0
Date: 4/85
Page: 1 of 4

COLLECTION OF WATER SAMPLES FROM RESIDENTIAL WATER SUPPLIES

1.0 INTRODUCTION

This procedure shall be uMd to collect samples from existing
residential water supplies for all non-microbiological analyses. The
primary objective of this technique is to collect a sample
representative of the groundwater supply and not water standing in the
delivery system or well casing.

In a nonpumped well, there will be little or no vertical mixing of the
water, and stratification may occur, water in the screened section
will mix with the groundwater due to normal flow patterns, but the
well water above the screened section will remain isolated and become
stagnant. Stagnant water may contain foreign material inadvertently
or deliberately introduced from the surface, resulting in
nonrepresentative data and misleading interpretations.

In most cases, groundwater saaples from existing residential water
supplies are obtained fro» taps or spigots on the existing delivery
system. The installation of a new tap for sampling purposes is not
usually warranted. Saaples should be collected from the tap closest
to the well as practical and upstream of any filtration or water
treatment device.

Two separate operational steps are required to obtain a representative
sample.

o presampling system purging, followed by
o sample collection

US4151
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2.0 PRESAMPLE PURGING

Before any samples are collected, all standing (stagnant) water should
be purged or removed from the delivery system. The volume of water
contained in the well casing, pressure or holding tanks, and other
plumbing and appurtenances (pipes, hoses, etc.) should be determined.

The system should then be purged with a minimum of three (3) times the
calculated casing voluae before sampling commences. Care should be
exercised before pumping a well to preclude the possibility of
overpumping. Excessive pupping can result in flow entering a well
from outside the zone of interest. The purging necessary to obtain a
sample representative of. tbjt groundwater supply depends on a number of
factors;

o pump intake level
o specific capacity of the aquifier
o well efficiency

Information obtained during pumping is required to determine the
specific capacity of the aquifier and well efficiency, therefore, the
purging voluae can only be estimated for a specific well for the
initial sampling. Well performance data from the initial sampling
should be recorded for future sampling.

If the sampling tap or spigot has an aerator or filter, it should be
removed prior to purging and sampling. Provisions should also be made
to dispose of the presample purge water.

For most sampling, purge water may be discharged directly to the
sanitary sewer or on the ground at least thirty (30) feet from the
well. If gross contamination of the purge water is anticipated,
provisions should be mad* for proper containment and disposal.
Ideally, the contaminated purge water should be contained and stored
until the water samples have been analyzed. Once the contaminants

AR5-12 USA152
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have been identified, appropriate treatment and/or disposal
alternatives can be determined.

3.0 SAMPLING

After the required volume of water is purged from the delivery system,
the sampling tap should be shut off. Sample bottles with required
preservatives should thtn be brought to the sampling point. Turn tap
on, adjusting the flow to about 100 ml/min. Fill sample bottles as
required for specific analyses to be completed. Shut off tap.
Reconnect all filters, aerators, and treatment systems.

In addition to information normally recorded in field notebook (as
described in Procedure 5621004), the following information should be
included:

o resident's
o address
o sampling location (specific tap or spigot)
o filtering or treatment systems on delivery system
o aerator or filter on sampling tap
o well casing diameter (ID)
o water level
o well volume
o pressure on holding tank volume
o appurtenances and other plumbing volume
o total delivery system volume
o purge flow rate
o purge time
o total purge volume

4.0 REFERENCES

NEIC Manual for Groundwatec/Subsurface Investigations at Hazardous
wastes Sites (July 1981) Steven w. Sisk

National Enforcement Investigations Center, Denver, Colorado
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Manual of Groundwater Sampling Procedures, Scalf, McNabb, Dunlap,
Cosby, Fryberger NWHVEPA Series

US4154
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APPENDIX C

EXCERPT FROM USEPA SAMPLE HANDLING MANUAL
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SAS PACKING LIST

1. Insert assigned SAS case nuaber.
2. Insert EPA r«|ien nuaber. V and your contractor eoapany naae.
3. Instrt saaple tea* leader's nas*.
4. Insert saaple tea* leader'* office telephone nuaber (do not use field

office telephone nuaber).
5. Insert date saaple was taken.
6. Indicate date of shipaent.
7. Insert the site naae only if it does not copy onto the lab's copy (see

note below). Also list the site/spill ID.
8. Insert laboratory naae and address, and the carrier naae and airbill

nuaber.
9. Indicate naae of laboratory contact.
10. List SAS saaple nuabers. which should Include SAS nuaber (i.e.. if the

SAS I is 2743E. the staples would be nuabered as 2743E-01.
2743E-02. etc.)

11. Specify staple aatrix, concentration, tag nuaber. and analysis to be
ptrforaed (e.f., low concentration soil saaple for PCS analysis.
tag nuaber 5-48246).
Indicate whether shipaent is complete at the bottoa of the fora.

12. Ltave BLANK - laboratory use only.

NOTE: The site naae should not be vritten on this fora while all copies are
attached if there is no protection to prevent the site naae froa appearing on
the lab's copies. The CLP laboratory should not have this inforaation.
Therefore, either use a site cod* or separate the copies and only write the
site naae on the Regional and SHO copies of this fora, if necessary.

THIS IS A FOUI COPT FORK:
The top copy should be sent to SNO within a day or two of shipping saaples.

The second (yellow) copy should be sent with other paperwork for a site to
the legion V ISCC.

The bottoa two copies (pink and gold) get sent to the CLP laboratories with
the saaples.

C-16
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U.S. ENVIRONMENTAL PROTECTION AGENCY
CLP Sample Management Office
P.O. Box 111 - Alexandria, Virginia 22313
Phone: 703/357-2»90 - FTS/3J7-2»90

SAS Number

SPECIAL ANALYTICAL SERVICE

PACKING LIST

Sampling Office: ,_
®

Sampling Contact: ̂ .^

(name)

(phone)

Sampling DateCsh,.̂
-®

D"tship** ©
Site Name/Code^

Ship Tot

Amu Sq\

For Ub Use Only

Date Samples Rec'd:

Received By:

Sample Sample Description Sample Com
Numbers Le* Analysis, Matrix, Concentration Receipt a

1. ^ « ^ <
2.
3.
4.

3.
6.

7.

S.
9.

• #

t
9

.

f
».

/

•

10. (10) .- • • (
11. T
12.

13.
14.

13.
16.
17.

IS.
If.
20. N ' >

• •

•

ditionon
it Lab
V

1) (ISL)

*

•

-
^ V/

For Lab Use Only

White - SMO Copy, Yellow - Region Copy, Pink • Lab Copy for return to SMO, Gold - Lab Copy
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SAMPLE TAG

1. Enttr your projtet nuabtr for tht sit*, which Bay bt the first ill
digits of tht CRL lof nustbtr (stt pact C-21).

2. Enttr tht saapling station cod*, i.t.. HU1. BLK. SSI. tte.
3. Enttr datt of sac-pi Inf.
4. Enttr tl«t of saaplinf (Military tlat only).
5. Sptcify "grab* or "coapositt" saaplt vith an *X*.
6. Instrt station location. If the saaplt is a fltld blank or if to bt ustd

for tht ipikt or duplicatt analysis, notatt htrt.
7. Obtain slgnaturt of saaplt ttaa> Itadtr.
8. Indicatt prtstnct of prtstrvativt with an "X".
9. Sptcify analytts for analysis with an "X".
lOa.Indicatt traffic rtport nuabtr (i.t.. EU846 or HEX013) for that saaplt if

tht saaplts art fating shipptd to tht CLP. If tht saaplts art |oinf to
tht CRL. list tht CRL lof nuabtr.
lOb. Indicatt tht east nuabtr.
11. Ltavt BLANK (for laboratory us* only).
12. Enttr any dtsirtd analysts not listtd on tht tag providtd

(t.g.. PCB's, aaaonia. sulfidt. ate.) and aark tht box with
an -X".

NOTE: Each saaplt contalntr should havt a stparatt tag.
All fitld blanks should bt dtsignattd as such on tht saaplt tags, tithtr in
tht 'Rtaarks* fitld (lOa and lOb) or In tht 'Station Location' fitld (6).

c-ie
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Each cooler should h«ve 2 applitd.

No. 1 3 A O O
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INTRODUCTION AND INSTRUCTIONS FOR USE OF
MULTI-SAMPLX ORGANIC AND INORGANIC TRAFFIC REPORTS

IstrvdMCtioa: Staple* ace* Staple NaaVen

Contract Laboratory Program (CLP) Multi-ample Traffic Reports fTRs) can docu-
ment up to twenty samples shipped to MM CLP laboratory under one Case Number.
The TRs must be used for every shipaeat of RAS samples to a CLP laboratory.

The CLFs definition of 'samples* fc Based on the RAS analytical program: (1)
•

organic. (2) VOA only (3) inorganic.

A CLP sample is one matrix — water or soD — and consists of an the sample aliquot*
from a sample station location for analysis ia one RAS analytical program. The CLP
assigns a unique Sample No. to each toch set of aliquots sent to one CLP laboratory.
The unique Sample Numben are printed oa the adhesive Jabels. The samplers must
accurately transfer this critical Sample Number to the TR.

Organic Sample Numben are in the format XX123, and have six labels per strip:
four for extractables, and two for VOA* (see attachment). CAUTION: The organic
sample labels provide two options for each Sample No. — labels for water samples and
labels for soil samples. USE ONLY ONE OF THE TWO OPTIONS. Aa individual
sample will be analyzed as EITHER a water or a soil, but never both. DESTROY
THE UNUSED LABELS to prevent duplication of Sample Numbers.

Inorganic Sample Numben are ia the format MXX123 and have seven labels per strip:
two for Total Metals, two for Cyanide and three extra (see attachment). Remember

that the unique Sample No. must oary be used once so DESTROY THE EXTRA

LABELS.

Use only the labels provided to the Region in which you are sampling. CLP Sample
Numben are an alphanumeric code specific to each Region:

Letter Code
Qrtnnic. Inortanie Region

A. MA
B, MB
C. MC
D. MD
E. ME

1
II
III
IV
V

Letter Code
Organic. Inortanie

~ F. MF
C, MC
H, MH
Y, MY
J, MJ

VI
VII
VIII
IX
X
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REMEMBER:
<* *

• TRj most to used for each Gate No. with every shipment of Maples to each CLP

laboratory. —

o Organic samples, *VOA Oaly* Camples, and inorganic Maples ax* assigned

separate, unique Sample Naaben. Each consists of an the saaple aliquots f rpa a

aaniple ratios locatioo.

o A CLP RAS saapte win b* aaatyad as eithy a water or a soil saaple.

o Prevent aceideatal duplkattoa of Sample Nuroben by destroying unused labels.

o Use only the Saaple Nuabers apeciftc to your Retioa.

B. Conptttlat the Fern - Case Decaateatatlea
•

Eater the Case No. aad SAS No. Of applicable) at the lop right of the form.

Complete the boxes in the header:

Box No. 1:

Typt of ActMty.

If saaplint is under Superfuad. circle the code which describes the task of the

saaplini nrnsioo:

PA - Preliaiaary Assessaeot
SI • Site Investigation
ESI - Expanded Site Investigsiton
RIFS - ~ Remedial Investigation Feasibility Study
RO - Remedial Design
RA - Remedial Action
ER - " ~ Emergency Response (Removal)
NPLD - National Priorities List Delete
O * M • Operations and Maintenance

If sampling is act under the Superfund program, enter the name of program.

e.g., RCRA. Eater the sin tame, the city. rate, and Site Spill ID (provided

by Region) in the designated spaces. *~



Box No. i
•

•egloaaJ Zafemadaa
* *

Eater the Region •umber, Ac name of your sampling company, and.your

•amc ia the designated spaces.

Box No. 3:

Ship Tec

Eater the name of the CLP mboratory aad its full address in the box. Eater

the name of the sample custodian or CLP contact in the box provided.

Eater the beginning aad eadiaf, sampling dates ia the desigaated spaces.

Eater the date shipped, the carrier code (e.f-. F • Federal Express. P •
Purolator. ate.) aad the airbDI number ia the approrpiate spaces.

C. Coaplctiat the Fern - Staple Decaaeatatloa

Carefully transcribe the CLP Sample No. from the printed sample labels on the TR in

the space provided.

Complete columns A through E to describe the sample:

Column A, Saaple Dascrtptfaa:

Eater the appropriate sample description code from Box 6. NOTE: Describe
R1NSATES or BLANKS M a»J *Leachate" ia Column A. Write the word

"Rinsate" or "Blank" ia Column D, the Special Handling section, or in Column

E, the Station Location section. Note: Item *3 "Oil* aad Item *7 "Waste* are

for RAS PLUS SAS projects only. Do not ship oily samples or waste without

making prior arrangements with SMO.

Column B, Caaceatratiaa:
•

Organic • If sample is tow or medium concentration, enter "L". When

shipping RAS plus SAS hjfh concentration samples (previously arranged with

SMO). enter "H*.
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borfaaic - Eat*r f for tow coaceatratioa, *VT for nediaa coaceatnttoa.

ud "H* for high eoaceatntioa (under previous RAS plus SAS arrangement).

REMINDER: Ship nadhisa Md high coaceatratioa organic ud faorgaaic
maples IB

Col»»»O RASAaalyslc

Ca«ek the aaalytkallTfietiott nqtmted ea tadk n&pk.

• Ih Special

Use this (pact 10 rtfevut sptdfy aay special haadliag reauiremeao. Riaau

or blaak samples should b« Idtatifkd as nch b this space. Whea shipping

RAS plus SA$ staples you saay code SAS pamneten ia the blank space (ej.,

A » sulfate, B -"O, etc.) tad Mtar the codes ia this column.

CoIw«B E: Suttoa Le«adeat
•

Enter the station locattoa {a the space provided.

IMPORTANT; SAMPLERS MUST INDICATE ON EACH TRAFFIC REPORT WHETHER SAMPLING
IS C&MPLETE OR IF MORE SAMPLES WILL 1C SHIPPED "UNDER THE SAME CASE NUMBER.
THIS STATEMENT CAN BE WRITTEN ANYWHERE OH THE FORM THAT DOES NOT OBSCURE
NECESSARY INFORMATION. AND CAN BE AS SIMPLE A STATEMENT AS • SHIPMENT COMPLETE
FOR THIS CASE" OR "MORE SAMPLES TO COME UNDER THIS CASE."

C-4
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PC Or ACTIVITY (CMCLE ONE)

JPERRJMD—PA<2Desi ion AD RA

Pr. STATE:

•GlONNft CAMING COMPANY:

ATI*:

MGM:

OAT1

_ MBOXAl 4-BOn.
VSURf ACE WATER

Xl£ACHATI

VOLUME ACQUIRED POM UATHfit
AOU6OUS

MEDIUM AND HUM CONCEI
M PAINT CANS

*

REVERSE POR AOOmONAL

CLP
SAMPLE
NUMBER

(FROM LABELS)

MAS
AMALYS9

— SMO COPY - CUENT COPY «VMRt <-LAB COPY KM RCTUMM TO SMO

C-5
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SAMPLER INSTRUCTIONS FOR USE OF
MULTI-SAMPLE ORGANIC AND INORGANIC TRAFFIC REPORTS

HORIZONTAL FORMAT
EPA FORM (If 110-1 (INORGANICS) AND

FORM f 110-2 (ORGANICS)

1/20/W

A. Introduction - Samples and Seattle NaeiWrs

The Contract Laboratory Program (CLP) Organic and Inorganic Multi-Sample Traffic
Reports (TRs) document samples shipped to CLP hooratories. You must use TRi each
time you ship Routine Analytical Services (RAS) samples to a CLP laboratory. The
new horizontal version of the multi-sample TRs may docsmeat up to 20 samples
shipped to one CLP laboratory under one Case Number and RAS analytical program.

CLP sample types are defined by the RAS analytical program. There art currently
three organic/inorganic programs: inorganic, organic, and fast-turnaround VOAs.
Inorganic samples may be analyzed for Total Metals, Cyanide or both. Organic samples
may be analyzed for Volatile Organic* (VOAs), Base/Nentral/Acid (BNAs).
Peso'tide/PCBs, or. any combination of these. VOA-Only samples are in a separate
program from organics became of the faster turnaround provided, inorganic samples
are documented on Inorganic TRs. Organic and VOA-Only samples are documented on
Organic TRs.
A CLP sample is one matrix — water or soil — never both. The CLP sample is further
defined as consisting of aQ the ample afiquots from one station location, for each
matrix and RAS analytical program. For example, let's say yon were sampling at Pond
A. You plan to collect one water sample and one soO/sedimeat sample, each to be
analyzed for VOAs, BNAs, Pestkide/PCBs, Total Metals and Cyanide. AD the bottles
for the ortanie water analysts at this station — VOA vials, BNA jars, and
Pesticide/PCB jars — make «p fiQ£ organic CLP sample, not three. AH of the bottles
for the organic soft analysis — VOA vials and BNA/Pesticide/PCB jars — make tip the
second organic CLP sample. The bottles for pionanic water analysis at this station -
one for Total Metals and one for Cyanide — make op one inorganic CLP sample, not
two. The bottle for inorganic mil analysis makes op the second inorganic CLP sample
from Pond A. Even though yea have collected a water and t soil for five different
analyses from Pond A, you've collected four CLP samples — an organic water, aa
organic soil, an inorganic water and an inorganic sofl.

The CLP generates unique Sample Numbers which must be assigned to each organic,
VOA-Only, and inorganic sample. The unique CLP Sample Numbers are printed on
the adhesive labels. It h your responsibility ID assign this critical Sample Number

ectly and to transcribe it accurately on the TR.

If the organic sample trill bt split between • 14 day VGA-only lab and a
MS organic lab, two CLP Staple numbers for each sample Bust be used.
The VOA only lab sample would have one number and the ABN/Pestlcldes/PCBs
sample fraction would be assigned another number. A good rule of thumb
•Is one sample number per sample per lab.

•

Organic and VOA-Only Sanple Numbers are* b the format XX123, and have ten labels
per strip: four for extracttbtes, two for VOAs, and four blank (extra). (See
Attachment 1.) DESTROY THE UNUSED LABELS to prevent duplication of Sample
Numbers.

Inorganic Sample Numbers are in the format MXX123 and have seven labels per strip:
two Tor Total Meuls, two for Cyanide and three extra (see Attachment I). Remember
that the unique Sample No. must only be used once. DESTROY THE EXTRA

' . ._
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Use only the labels provided to the Region in which you are sampling. CLP Sample
Numbers are alphabetically coded to correspond with each Region as follows:

Letter Code Letter Code
Ort an ?c. Inorganic Rggjoji Organic. Inorganic Region

A MA I F MF VI
B MB n G MG VU
C MC ID H MH Vm
D MD IV Y MY DC
E ME V J MJ X

REMEMBER:

o TRs most be used for each Case No. with every shipment of samples to each CLP
laboratory.

o Organic samples, VOA-Only samples, and inorganic samples are assigned separate,
unique Sample Numbers. Each ample consists of an the sample aliquots from a
sample station location for analysis m one of the three analytical programs.

o A CLP RAS sample w21 be analyzed as either a water or a soil sample.

o Prevent accidental duplication of Sample Numbers by destroying unused labels.

o Use only the Sample Numbers specific to your Region.

o The samplers must indicate on each Traf f ic Report whether shipment is
complete.

B. Completing the Form - Case Documentation
(Attachment* 2*3)

Enter die Case No. and SAS No. (if applicable) at the top right of the form. Complete
the boxes in the header:

Box No. 1:

Type *f Activity:

If sampling is under Sapcrfuad, circle the code which describes the task of the
•BfltntiBB minion?r—» ™»BIE mj _ Remedial Design

ENF - Enforcement ' RJJS - Remedial Investigation Feasibility Study
ER - Emergency Response (Removal) a - Site Investigation
ESI - Expanded Site Investigation 57 ' . State ̂ Md

NPLD - National Priorities List Dele* 57^ . Sate Lead Assessment
O * M - Operations and Maintenance 575, „ Sttte Letd Site Investigation

PA - Preliminary Assessment Other - Please Specify
RA - Remedial Action _ .. __ • _ _ _^ _

If sampling is not under the Soptrfund program, enter the name of program, e.g.,
RCRA.

Enter the site name, the city, state, tad Site Spill ID in the designated spaces.

c-1
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Box No. 2:

Regional Information:

Enter the Region number, the name of your sampling company, and your name
in the designated spaces.

Box No. 3:

Ship To:

Enter the name of the CLP laboratory and hs fnU address in the box. Enter the
name of the sample custodian or CLP contact in the box provided.

Box No. 4:

Shipping Information:

Enter the date shipped, the carrier code (e.g., F • Federal Express, P • Purolator,
etc.) and the airbill number in the appropriate spaces.

Completing the Form - Sample Documentation
(Attachments 2-3)

Carefully transcribe the CLP Sample No. from the printed sample labels on the TR in
the space provided.

Complete columns A through C to describe the sample:

Column A, Sample Description:

Enter the appropriate sample description code from Box 5. NOTE: Describe
BLANKS as »3 *L*achate* in Column A. Write the word "Blank' in Column D,
the Special Handling section. Note Item *6 "Oil" and Item *7 "Waste* are for
RAS PLUS SAS projects only. Do not ship oOy samples or waste samples without
making prior arrangements with SMO.

Column B, Concentration:
•>

Organic - If sample is estimated to be low or medium concentration, enter *L*.
When shipping RAS Plus SAS high concentration samples (previously arranged
with SMO). enter IT.

Inorganic - Enter *L* for lew concentration, "M" for medium concentration, and
•H" for high concentration (under previous RAS Plus SAS arrangement).

REMINDER: Ship medium and high concentration organic and inorganic samples
in metal cans.

Column 0 RAS Analysis:

Check the analytical fractions requested on each sample.

Column D: Special Handling:

Use this space to specify any special handling requirements. Blank samples
should be identified as such in this space. When shipping RAS Plus SAS samples
you may code SAS parameters in the blank space (e.g., A - sulfate, B • Cl, etc.)
and enter the codes in this column.

D. Instructions OB the' Reverse ' . .
(Attachments 4-5) US4169
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CHAIN-OF-CUSTODY FORM

1. Enttr your project • or the first sii digits of tht CRL lof nuebtr (stt
pagt C-20).

2. Enttr tht cast nuabtr or SAS auabtr (do not tnttr tht sitt naat).
3. Obtain tht full iifnaturt of saaplt ttaa Itadtr.
4. Enttr tht traffic rtport saaple nuabtr or tht SAS saaplt nuabtr.
5. List saapling datts for all saaplts.
6. List saaplinf tiats for all saaplts.
7. Indicatt "grab","composite" aaaplt with an "X".
8. List station locations and other inforaation . i.t.. 'blank*, ust for

tht HS/MSD. ttc.
9. Enttr nuabtr of containers ptr saaplt and containtr voluat (t.|..2-40

• 1).
10. List analysts individually. (VOA.ABN.PEST/PCB.HET.CN.ttc.; for soils,

attals and cyanidt art taktn froa tht saat containtr, thtrtfort tht
MET i CN should bt together in ont coluan.)

11. Construct coluan heading for "tag nuabtr" and list tag nuabtrs for tach
saaplt containtr.

12. Obtain sifnaturt of saaplt ttaa Itadtr and carry out chain of custody
proctdurts.

13. Statt carritr strvict and air bill nuabtr. lab strvict. and custody
stal nuabtrs art writttn hare.

NOTE:
Ont Chain-Of-Custody should be Ml ltd out ptr shipping containtr.
Tht purpost of using site cede is to prtvtnt tht contract
laboratory froa obtaining the «itt naat. An alttrnativt to
using a sitt code is to separate the copits and writt tht sitt
naae on your copy and the Region's copy. Itaving that fitld
blank on tht lab's copy.

THIS IS A THREE COPY FORHs
The top copy goes to the CRL or CLP laboratory with tht saaplts.
The second copy (pink) goes to SHO if tht saaplts art going to tht CLP.
The last copy (yellow) goes to the RSCC with other paperwork for tht
sitt (for saaplts shipped to the CLP).

(continued)

C-13
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CHAIN OF CUSTODY FORM (continued)

If nuabered COC seals art not available froa Rtfion V. than tha alternate COC
seal (a white seal that needa to be signed and dated upon use) ahould be
uted. In thli caae. a note should be aade on the COC fora Indicating that
these seals were used Instead of tit* nuabered seals.

For saaples coeinf to the CIL for analysis, the site naae should be entered.
The CRL I of nuaber should be used to identify the staple (instead of the
traffic report nuaber), as wall as tha taf nuaber and analyses requested.

Also, list the QC bottle lot nuabers in tha reaarks area if you are not
tracking this on your saapling aatrix.

C-14
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ENVIRONMENTAL PROTECTION AGENCY

~}ttt» of Enforcfmwit
CHAIN OF CD JDY RECORD

230 South Dwbotn SlrMl
Chicago. Ill » S06041

PROJ. NO.

CO
PROJECT NAME

SAMPLERS:

(3)
ITA. NO. OATI TIMI STATION LOCATION

NO.

Of

CON-
TAINERS

REMARKS

Rtllnqufttttd b Oau/Timt Rtccivtd by: OaU/TlfM

RclinquitNd by: DIM /Tlmt Rtdivtd by: ISif*tunl R«linqu»h«d by: OtM/Tlmt

R«linquiih«d by: D«M/Tlm« for Laboratory by: DiU /Tinta

CNMrltaHlen: WMI» - Accony«rt»t IMpnMM; ftnh - CoorttaMw FtoM FIH»: V««ow - UborMwy «••

Rcmarki

05-01657



CENTRAL REGIONAL LABORATORY SAMPLE DATA REPORT (CRL-SDR)

1. Insert assigned laboratory east nuaber.
2. Insert site naae.
3. Insert laboratory naaes* indieattnf which lab w i l l receive the

organic saaples and which lab will receive the inorganic saaples.
4. Insert date of shipment.
5. Insert DU code (either TFA102 for site Inspection or reaedlal, or

TGB102 for enforcement, including PRP sites).
6. Insert naae of RPH (the RPH will know what the site DU code is).
7. Enter the Cerclis nuaber.
8. Insert page nuaber and total nuaber of pages.
9. Enter the site/spill 10 code (a 2 digit preassigned EPA code).
10. Insert CRL log nuaber. which consists of the fiscal year. EPA assigned

contractor code, saaple type destination and saaple nuaber.

Exaaple: 8 9 Z A 0 1 S 0 1
a b c d e

a. b. c. d. e.
FY - contractor this should saaple type saaple
Ftd. code be a sequential S-saapIe nuaber
Fiscal nuaber 0-duplicate
(Oct.-Sept.) i.e..01.02. R-fieldor

03.etc. trip blank

89ZA01S01 would be a saaple.
89ZA01D01 would bt a field duplicate of saapl* 89ZA01S01.
89ZA01R01 would be a field blank.

11. Insert organic traffic report nuaber.
12. Insert inorganic traffic report nuaber.
13. Indicate the analyses required (of. acid-base neutral cpds.. volatile

organic analysis, etc.) for each saaple in the appropriate section
(for waters or soils) with an "X*.

Note: All saaples should have a unique nuaber. If a saaple Is
collected for filtered and unfiltered aetals analyses, a separate 1TR
should be filled out for each bottleUhe filtered and unfiltered). Each
one of these saaples would then bo assigned a unique CRL log nuaber. In
order to distinguish between the filtered and unfiltered samples, they can be
listed on the CRL-SOR with a coluan heading indicating 'filtered aetals'.

(continued)
C-20
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Central Regional Laboratory Saaple Data Btport (continutd)

THIS IS A SINGLE COPT FORHi
Thlt fora aust b* fIliad out for all SF saaples which will fo to
contract labs and Bust b* sent to the Region V ESCC with th* othtr
paperwork rtqulrtd for a tit*. A copy Bust also b* sent to SHO with
the TRs and the COCs.

The contractor codas list below should be consulted when
generating the CRL log nuaber. A ainleua of approxiaately 10,000
unique CRL log nuabers can be generated for each contractor per
fiscal year using this numbering systea.

Contractor Code
REM II R
REM III VA
REM IV H
REM V VB

ARCS/Other
Uarzyn ZA
Black It Veatch ZB
CH2 ZC
Donahue ZD
ELE ZE
PRC ZF
Ueston ZG
UU Science ZH

EPA Personnel S
RCRA K
TES J
TAT wT
FIT F
HDNR H
UDNR X
HPCA T

C-21



CUM i HAL HtblUNAL LAbUHAIOHY SAMPLE DATA REPORT
ORGANICS NOF1GANICS
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Appendix D

Contract Laboratory Profraa Saapl* Collection Requirements D-l
For Boutin* Waters and Soils. Hifh Hazard Liquids and Solids through
and Dioxin Saaples D-3



CLP Sample Collection Requlre»tnts For Routint
Water and Soil Samples for Organic* and Inorianics
Low. Mediua and Hlfh Concentration and Dioxin Saeples

ANALYSIS REQUIRED • OF CONTAINER
VOLUME CONTAINERS TTPE

PRESERVATIVE

WATER SAMPLES

Mttali-low level 1 liter
(Hf included)

1 i liter
polyethylene
bottle

HNO, to a pK<2

•Metals-aediua 1 liter
level (Hf included)

16 oz. wide
wide south bottle

HNO, to a pH<2

Cyanide- low
level

1 liter 1 liter
polyethylene
bottle

NaOH to a pH>12
Cool, 4* C

•*1.2| ascorbic acid

«Cvanide-aediu» 1 liter
level

Extractables-low 1 fallon
level

i 16 oz. wide NaOH to a pH>12
wide aouth bottle Cool. 4* C

••1.2f ascorbic acid

or

4/olatilt-low or 80 ml
•ediua level

80 oz. aeber
flats bottles

1 liter aaber
flass bottles

40 •> flass
vials

Cool. 4- C

Cool.4* C. Preserve
low level staples with 1-2
drops HC1 to pH<2. Samples
•ust be free of headspace.

SOIL SAMPLES

•Metals and
cyanide, low or
•edlua level

6 oz.

or

•Extractables-low 6 oz.
or atdiue level

•Volatiles-low 240 al
or aediue level

or

6 ez. wide
•euth flass bottles

4 ez. wide
•euth flass bottles

6 ez. wide Cool. 4* C
•euth flass bottles

4 ez. wide
•outh flass bottles

120 ml wide
•outh {lass
vial

Cool. 4* C: vial euit
fulI and free of
headspace



ANALYSIS

Saapl* colltction Requireaents (continued)

REQUIRED I OF CONTAINEB PRESERVATIVE
VOLUME CONTAINERS TYPE

•Liquid Saaples- 4 oz.
organic and inorganic

•Solid Saaples- 4 oz.
organic and inorfanic

4 ex. wide
•outh (lass
belli*

4 ex. wide
•outh glass
bottle

Note: One bottle is
for inorganics, the
other is for organics

(sa>e as above)

PI OX IN SAMPLES

•2.3.7.8-TCDD 4 oz. 4 oz. wide
•outh |lass
belli*

• All Bedim level, high hazard, and dioxin Maples BUS! be sealed in aetal
paint cans for shipaent. The outer aetal can aust be labeled with the nuaber
of saaples contained inside.

•• Should only be used in the presence of residual chlorine.

All low Itvel saeple containers BUS! be enclosed in clear plastic bags before
placing in the cooler for shipment.

All saaples should be shipped in ice chests packed with non-coabustible.
absorbent packinf aaterial (veraiculile) surrounding the plastic enclosed
saaple bottles (or aetal cans containing saaples).

Traffic Reports. Dioxin Shipeent Records. SAS Packing Lists, Chain of Custody
Records and any other shipping/saapl* documentation accoapanying the shipaent
aust be enclosed in a waterproof plastic bag and taped to the underside of the
cooler lid.

Coolers aust be sealed with Region V nuabered custody seals in such a aanner
that the custody seals would be broken if the cooler were opened. Water proof
tape Bust cover the custody seals.

Water saaples for organic aatrix spike/aatrii spike duplicate analysis aust be
collected at double the voluae specified for Extractables and triple the voluae
specified for Volatiles.

The RAS/SOWs require lab QC (MS/MSD for organics. a spike and a duplicate for
inorfanic*) to be done at a frequency of on* set of QC for each 20 saaples <or
less) of the saae aatrix in each Case. (II is iaportant that the traffic
reports contain a stateaent indicating whether saaple shipaent is coaplete or
if aore saaples w i l l be coaing to the lab under that Case nuaber so that the
lab can proceed with the analyses.) If acre than 20 water saaples are

D-2
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CLP-Saaple Collection Requireatnts (continued)

collected for • Case, extra voluae for the HS/HSD analyse! aust be collected ."
for every froup of 20 orcanic samples or less.

For water and soil saeples, field blanks and duplicates should be supplied at
the frequency prescribed in the approved QAFP for the site.

No additional soil voluae is required for laboratory analysis of NS/HSD
(orcanics) or spikes and duplicates (inorganics).

The Mater Volatiles staple Bust be preserved with 4 drops of isl HCI or 2 drops
of concentrated HCI to a pH<2. This is due to a new CLP holding tiae of 10
days (instead of 7 days).

D-3
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Appendix F

Residential Utll Saapl* Collection l»qulr*»«nti for CRL and CLP F-l
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Residential Vtll Sample Collection Requirements For CRL and CLP

ANALYSIS REQUIRED t OF CONTAINER
VOLUME CONTAINERS TTPE

PRESERVATIVE

Matalc

Cyanid*

1 liter

1 liter

Mercury

Ptit/PCB
(Organic*)

Acid/Bast/
Neutral
(orfanics)

Volatile
Orfanics

500 •!

1 liter
polyethylene
bottle

1 liter
polyethylene
bottle

1 liter
polyethylene
bottle

HNO, to e pH<2

NaOH to a pH>12
Cool. 4* C

••Special handling if
residual chlorine or
sulfide is suspected

10 •) of preservative so
that final concentration is
0.05* <w/v> K,Cr,0, and
0.5* (w/v) HNO,

1 liter*

1 littr*

120 al

1 liter amber
IIass bottle
completely ful1

I liter amber
glass bottle
completely full

40 ml flats
vials

Cool, 4* C

Cool. 4» C

Cool.4 C
Samples eust be free
of headspace.

• A total of three 1 liter bottles is required per saeple if ABN and Pest/PCBi
are requested. The eitra bottle is used for re-extractit>n. if necessary.

Note: A total of 6 1 liter bottles is required for the saeple chosen for the
Matrix Spike and Matrix Spike Duplicate analysis of ABN and Pest/PCBs.
A total of B vials is required for the sample chosen for the Matrix Spike and
Matrix Spike Duplicate analysis of volatiles.
No extra voluae is required for the spike and duplicate analysis of aetals.
cyanide and aereury. however, the saapler should indicate on the sample tags
which saaples shoulc be used for the lab duplicate and lab spike analysis.

Mercury Preservative: Dissolve 250ml of concentrated HNO, and 25f of K,CrT0*
in deionized distilled water and dilute to one liter. Collect approximately
500ml of sample and add 10ml of this preservative.
Caution: Do not store the preservative solution in plastic containers.

F-l
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Southeast Rockford
Work Plan
Section: 1
Revision: 2
Date: May 1990
Page: 1 of 5

1.0 INTRODUCTION

This Work Plan has been prepared to define the scope of activities required

to perform a Remedial Investigation (RI) and Feasibility Study (FS) for an
Operable Unit within the Southeast Rockford study area. The Work Plan

addresses the requirements as described in the revised Statement of Work
(SOW) dated August 29, 1989.

1.1 STUDY AREA LOCATION

The study area is located near Southeast Rockford in Winnebago County, and

consists of approximately 2 to 3 square miles in Sections 1, 2, and 3,
T43N, RlE and Section 6, T43N, R2E. The study area is bounded by Harrison

Avenue to the north, Sandy Hollow Road to the south, the north-south center
line of Section 6 to the east, and the Rock River to the west. The study

area is shown in Figure 1-1.

The study area has been expanded westward and southward from the
boundaries which were used to score the site for inclusion on the United

States Environmental Protection Agency's (USEPA's) National Priorities List
(NPL). The previous western boundary of the site was 8th Street, but the

present study area extends west to the Rock River. The previous southern
boundary was Sawyer Road, but the present study area extends south to Sandy

Hollow Road.

1.2 STUDY AREA STATUS AND PROJECT TYPE

As a result of sampling events by state and federal agencies, the Southeast

Rockford site was proposed for inclusion on the NPL in June 1988 and was

added to the NPL in March 1989 as a state-lead, federally-funded Superfund

site. The final removal action by USEPA includes extensions of water mains

and providing hookups to city water for residences and private wells

contaminated with volatile organic compounds (VOCs) at levels greater than
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25 percent of the Removal Action Limit (RAL). Pending final approval,
USEPA expects to begin construction of the water main extensions and

residential hookups in June 1990. In addition to this operable unit study,

the Illinois Environmental Protection Agency (IEPA) is currently in the

planning stage of a phased RI/FS to more accurately assess the status of
groundwater contamination in the study area and to delineate potential

source areas.

1.3 WORK PLAN OVERVIEW

To achieve the objectives of the operable unit RI/FS, the following tasks

have been identified:

o Compilation, evaluation, and analysis of information to determine
the nature and extent of groundwater contamination;

o Assisting IEPA in conducting a well survey within the study area

to define sampling locations and further identify those residences

not connected to city water;

o Collection and analysis of groundwater samples necessary to
determine the areas affected by the groundwater contamination;

o Evaluation of the current risks to public health from the
contaminated groundwater;

o Preparation and submission of a Technical Memorandum discussing

the results of the above tasks;

o Development of a limited number of alternatives for an initial

Operable Unit on the basis of providing safe drinking water for

affected residents;

o Screening of alternatives for feasibility and appropriateness;
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o Management and analysis of treatability studies required to

evaluate the applicability of remedial technologies (if
necessary);

o Preparation of a detailed analysis of the alternatives that pass

the initial feasibility and appropriateness screening;

o Evaluation and recommendation of cost-effective alternatives;

o Preparation and submission of a phased FS report discussing the

results of the above tasks; and

o Submission of monthly Technical Progress Reports and Financial

Management Reports.

1.4 SCOPE OF SAMPLING ACTIVITIES

The scope of sampling activities for the Operable Unit RI/FS includes the

collection and analysis of 204 samples: 155 of these samples are

investigative, 17 are field duplicates, 17 are field blanks, and 15 are

trip blanks. Only potable drinking water samples from residential,

municipal, and industrial wells will be collected. The sampling and

analysis program, including parameters that will be analyzed for and the
number of quality control samples, is summarized in Table 1-1.
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TABLE 1-1

SUMMARY OF SAMPLING AND ANALYSIS PROGRAM

QA Samples

Investigative

Sample Matrix

Residential
Wells

Municipal
Supply
Well

Industrial
Wel ls

Field Parameters

pH, Specific
Conductance,
Temperature

pH. Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

Laboratory Parameters

SAS for volatile!/
organlcs from CLP

SAS for Metals*/
fro* CLP

SAS for volatile^/
organlcs from CLP

i /
SAS for metals17

from CLP

SAS for volatile-1/
organlcs from CLP

SAS for metal si/
from CLP

No.

144

144

1

1

10

10

Sampl es

Freq

1

1

1

1

1

1

Field
Duplicate

Total

144

144

1

1

10

10

No.

15

15

1

1

1

1

Freq

1

1

1

1

1

1

Total

15

15

1

1

1

1

Field
I

Blank Mat

No.

15

15

1

1

1

1

Freq

1

1

1

1

1

1

Total

15

15

1

1

1

1

Tol

174

174

3

3

12

12

ro A trip blank will be Included with each shipment of volatile organic samples. An estimated 15 trip blanks will be required.

One sample out of every 20 (or portion thereof) will be collected as a matrix spike duplicate sample.

I/ Compounds to be analyzed for are specified in the SAS request appended to the Quality Assurance Project Plan.
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2.0 CURRENT STATUS OF STUDY AREA

Prior to planning the Operable Unit RI/FS, previous studies, available

literature, and other pertinent information were reviewed. This section

presents a summary of the review.

2.1 STUDY AREA DESCRIPTION

The study area is predominantly an urban residential area that includes

scattered retail and commercial operations. A small industrial park is

located near the eastern boundary of the study area in the vicinity of

Laude Drive. The study area is predominantly flat-lying and slopes gently

westward toward the Rock River, but locally contains low-relief hilly

areas. Maximum topographic relief across the study area is approximately

120 feet. A small concrete-lined drainage ditch runs across the study area

and discharges to the Rock River near the southwestern corner of the study

area.

A review of 117 Illinois Department of Public Health (IDPH) well

construction reports indicates that the majority of the residential wells

in the study area are screened in the 40-foot to 70-foot depth range in a

sand and gravel aquifer. Although deeper residential wells are common in

the study area, no systematic distribution of the deeper wells is evident.

The information contained in the IDPH well construction reports is

insufficiently detailed to characterize the hydrogeology of the site or to

determine the well construction parameters for each of the private wells

that will be sampled as a part of the Operable Unit investigation. To

compensate for this deficiency in available information, the samplers will

attempt to ascertain details of well construction in the field by

questioning residents and by direct observation. The detailed hydrogeology

of the study area will be addressed in the phased RI/FS for the site, which

is a separate study that is currently in the planning stage.
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2.2 GEOLOGICAL SETTING

The Southeast Rockford study area is situated over a valley train deposit

that unconformably overlies Ordovician-aged bedrock. The valley train

deposits are a complex sedimentary assemblage of unconsolidated sands,

gravels, silts, clays, and tills that were deposited on the margins of the

ancestral Rock River during various glacial events. These deposits are

laterally discontinuous with complex stratigraphic relationships. Within

the study area, the valley train deposit thickens to the west. In the

vicinity of Harrison and Horton, the unconsolidated sediments are

approximately 84 to 93 feet thick. The municipal well 35 at Ken Rock

playground (2944 Bildahl Street) has a depth to bedrock of 214 feet.

The unconsolidated valley train sediments overlie an eroded bedrock surface

of the Galena-Platteville Dolomite, the Glenwood Formation, and the St.

Peter Sandstone. The St. Peter Sandstone is a major aquifer in Illinois.

The Galena-Plateville and the Glenwood Formation pinch out to the west, so

that at the Rock River, the valley train deposits directly overlie the St.

Peter Sandstone.

2.3 STUDY AREA HISTORY

Groundwater contamination by volatile organic compounds (VOCs) was

initially discovered by the City of Rockford in 1981. Four municipal wells

in Southeast Rockford were taken out of service in December 1981 as a

result of the contamination. In 1982, the city discovered that additional

wells were contaminated and closed down more city wells. Contamination of

Municipal Well 35, located near Ken Rock Playground, was discovered during

a routine sampling of the well in 1984; the well was tested for 33 priority

pollutants and several VOCs were detected.

Because contaminants were present at levels above the Safe Drinking Water

Act Maximum Contaminant Level (MCL), the well was taken out of service in
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1985. Subsequent analysis of a sample from this municipal well after
disinfection with chlorine in 1989 indicated that none of the original
contaminants were present above the level of detection; however, the
analysis did show the presence of several trihalomethanes at low levels.
These compounds are commonly associated with water disinfection and are not
attributable to the groundwater contamination problem in the area.
Trihalomethanes are regulated under the Safe Drinking Water Act, but do not

warrant concern for this study because they were detected at levels

significantly lower than the MCL.

IEPA discovered that VOCs were present in Southeast Rockford's water in
1984 as a result of a report that plating wastes were being illegally
disposed of in a well located at 2613 South llth Street. In October 1984,
IDPH initiated an investigation that involved sampling 49 wells in the
vicinity of the well. While the investigation did not find significant
levels of contaminants common to plating wastes, it did report high levels

of chlorinated solvents. These same contaminants were detected in the City
of Rockford's municipal well. Further investigation by IDPH indicated
extensive contamination in the area. By 1986, IDPH was able to define the
contaminated area as approximately 1.2 square miles in Southeast Rockford,
(the original study area boundaries). IDPH conducted four separate
sampling investigations involving residential wells in the Southeast

Rockford area: 49 samples were collected in 1984, 43 samples in 1985, 17
in 1988, and 267 in 1989. For the most part, well locations sampled varied
during the separate sampling investigations; however, in some cases, wells
were sampled more than once.

Throughout 1989, the USEPA Technical Assistance Team (TAT) sampled

residential wells in the Southeast Rockford area and tested for the
following abbreviated list of VOCs:

o Trichloroethylene, o 1,1,1-Trichloroethane,

o Cis-l,2-Dichloroethylene, o Trans-l,2-Dichloroethylene, and
o 1,2-Dichloroethane, o 1,1-Dichloroethane.
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Additionally, fourteen samples were also analyzed using gas chroma-

tography/mass spectroscopy (GC/MS) for these compounds and 24 additional

VOCs. This USEPA/TAT data correlates well with the full volatile scan IDPH

data, indicating that the VOC contaminants of concern in the study area

consist of chlorinated solvents as discussed in the next subsection.

To date, USEPA has initiated a removal action under which bottled water was

offered as a temporary measure to residents whose well water analysis

results revealed VOC levels greater than or equal to 25 percent of the RAL.

In mid-December 1989, the wells in these residences were equipped with

carbon filters as an intermediate solution to the problem. As discussed in

Subsection 1.2, a more permanent solution is currently in the planning

stage.

2.4 CONTAMINATION ASSESSMENT

A number of contaminants have been detected in groundwater in the study

area during IEPA, IDPH, and USEPA/TAT studies. The IDPH and USEPA/TAT

sample analysis data are summarized in Tables 2-1 and 2-2.

In order to illustrate the approximate area affected by the plume of

VOC-contaminated groundwater, a plume concentration map for TCE based on

existing IDPH and USEPA/IAT data is included as Figure 2-1. Although the

VOC plume contains other components in addition to TCE, TCE has been chosen

as an indicator parameter to illustrate the general distribution of VOC-

contaminated groundwater at the site. Review of USEPA/TAT data indicates

that the other VOC contaminants in the study area have the same general

distribution as the TCE plume shown in Figure 2-1.

Because IDPH has sampled the Southeast Rockford area extensively since

1984, the IDPH data set was considered along with the USEPA/TAT data set in

determining the current concentrations of contaminants across the study

area. Movement of contaminant plumes through the subsurface can cause

concentrations measured at a single location such as a private well to
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Table 2-1
Summary of Historical Sampling Results

Source: IDPH
Year: 1989 (December)

Bromo t̂hane
Cfol0f<*»lwu»
Meihytew Chloride

•CHANGES (Ufl/n
Minimum Maximum

.PRS***.
SAMPLES'

••tt-if:-

SAMPLES
W- 80% MCL

SAMPLES
PRS

2\80
1\80

42X80
1\80

1\80

3\80

39\80

30 3.8% 7.5%
78

23 1.3% 3.8%
159 200 0.0% 3.8%
27 1.3% 1.3%

58 11.3% 12 15.0%
1.3% 1.3%

2000' 2000

700' 700

100N5 100

10000

65

1 1.3% 3.8%

3.8%

1.3%

1.3%

11.3%
1.3%

1.3%

'Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May. 1989)
•"Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
ND'Nondetect



f
Table 2-1

Summary of Historical Sampling Results
Source: IDPH
Year: 1989 (Pre-December)

RANGES (tlolV
Mtntmum Maximum

:..SAMPLES SAMPLES
PRS

Cartxw Dlsutftto

165X187
1M87

16M87

8M87

113M87

19
63 43 23.0% 51 27.3%
81
12
14
16 13 7.0% 17 9.1%

436 200 28 15.0% 54 28.9%

122 109 58.3% 119 63.6%

74
2000' 2000

700' 700

100/5 100

10000

108

15 9 4.8% 22 11.8%

43 23.0%

13 7.0%

109 58.3%

4.8%

'Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
'"Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
ND-Nondetect



Source: IDPH
Year: 1988

Table 2-1
Summary of Historical Sampling Results

Maximum

SAMPLES SAMPLES
:

f- • '•••%••

Bromwrthaa*
CJitoroetttano
Methytene Cttortt*

8\17
8\17

9\17
1\17

13X17
1\17
1\17

12M7

1\17

11M7

0.0% 5.9%
25

140 200 0.0% 11.8%

140 47.1% 10 58.8%

2000** 2000

700" 700

100\5 100

10000

14 1 5.9% 35.3%

0.0%

47.1%

5.9%

•Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
"'Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
ND-Nondetect



Table 2-1
Summary of Historical Sampling Results

Source: IDPH
Year: 1985

Safe Drinking Water Act Maximum Contaminant Level (MCL)

ND-Nondetect



Source: IDPH
Year: 1984

Table 2-1
Summary of Historical Sampling Results

Minimum Maximum

:: SAMPLES
•'>/= 90% MCL

SAMPLES
WaPRS

45\49
31\49

1\49

48\49

45V49

23\49

236 39 79.6% 41 83.7%
83

188 200 0.0% 12.2%

45 34 69.4% 39 79.6%

2000 2000

700 700

100\5 100

10000

1 5" 0.0% 2.0%

39 79.6%

34 69.4%

0.0%

'Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
"'Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
ND-Nondetect



Source: USEPASTAT
Year: 1989

Table *-2
SUMMARY OF HISTORICAL SAMPLING RESULTS

GC-MS ANALYSIS

Samples

(b)

(a)

11\14
1\14

1.1

3.4-8.3
2.9

1.9-320
1.3-4.0 7.1%

7.7-47.8 10 71.4% 10 71.4% 10 71.4%
5.7-894
1.8-2.1

5"

700 700
15.5-19.5

1.9
.77-6.7 5" 14.3% 21 .4% 14.3%

2000 2000
2.1-245 200 21 .4% 57.1%
1.1-2.8

15.5-104 11 78.6% 1 1 78.6% 11 78.6%

10000

* Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
"'Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)

a-Resutts for this chemical for two of the fourteen samples are not legible. These are not Included In the tabulation of the following columns.
bmOnly two samples were tested for the presence of Methylene Chloride.



Table 2-2

Source: USEPA/TAT

Year: 1989

SOUTHEAST ROCKFORD

SUMMARY OF HISTORICAL SAMPLING RESULTS

PARAMETER
# SAMPLED

;i-?RANGE.;<|
DETECTED, ».**•

Samples' • Samples:
>/=50%MCL

Samples;
>/» PRS

97/113
97/113
87/113
13/113
37/113
85/113

.45-120

.60-397

.58-323
.57-2.5
.52-4.0
.69-133

5
200
70"

5
N/A

5
200
100
100
5

N/A

67
15
12
0
0

N/A

59.3%
13.3%
10.6%
0.0%
0.0%

N/A

76
35
29

0
6

N/A

67.3%
31.0%
25.7%

0.0%
5.3%

N/A

67
15
5
0
0

N/A

59.3%
13.3%

4.4%
0.0%
0.0%

N/A
Drinking Wafer Act Maximum Contaminant L*v*l (UCL)

"Propoaad MCL (Hay. 1989)
•"Prop089d Httnott Potabto /tocourc* Qroundwator Quality Standards (PRS)
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vary with time* To minimize any potential effects related to temporal

variations in contaminant concentrations, only data since 1988 was

evaluated for this study. The IDPH data covers a greater area and has
greater spatial density than the USEPA/TAT data; therefore, the IDPH data

was useful in defining the plume. Although the IDPH data was considered in
defining the sampling points, variability in the data did not allow strict

adherance to the IDPH data points in constructing contaminant concentration
maps.

The VOCs that will be analyzed for the Operable Unit include the VOC

contaminants of concern listed in Table 2-3. All of the contaminants of

concern except vinyl chloride have been detected during previous

groundwater studies in the Southeast Rockford study area. Vinyl chloride
is a degradation product of several VOCs detected in groundwater samples in
Southeast Rockford, and will be analyzed for because of its toxicity at low
concentrations.

Metals have been analyzed in only a limited number of samples in the

Southeast Rockford Operable Unit study area. Chromium was detected by IEPA

in a 1984 investigation of illegal disposal of plating wastes in a well
located at 2613 South llth Street. Detailed information from this

investigation is not available. Cadmium and lead were detected at levels
in excess of the MCL in groundwater at Barrett's Mobile Home Park (located
at Harrison and Marshall) in 1988 during a routine IEPA investigation of

community water supply wells. Due to the limited extent of the inorganic

data in the study area, all of the samples collected during the Operable

Unit will be subjected to inorganic analysis for a list of target metals,

which includes cadmium, chromium, arsenic and lead.

All groundwater samples for the Operable Unit will be analyzed using

drinking water analytical methods to ensure comparability to the current

applicable drinking water standards.
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The following VOCs and metals have been identified as contaminants of

concern based on frequency of detection, percent of samples exceeding MCLs
or proposed MCLs, and chemical degradation relationships. The contaminants
of concern and historical ranges of detection in the study area are listed
in Table 2-3.

TABLE 2-3

CONTAMINANTS OF CONCERN RANGE (ug/1)

Trichloroethylene (TCE) ND to 140

1,1,1-Trichloroethane (1,1,1-TCA) ND to 436
Cis-l,2-Dichloroethylene (cis-l,2-DCE) ND to 323

1,1-Dichloroethylene (1,1-DCE) ND to 63.4
Tetrachloroethylene (PCE) ND to 15.1

1,2-Dichloroethane (1,2-DCA) ND to 13.6

1,1-Dichloroethane (1,1-DCA) ND to 320

Trans-l,2-Dichloroethylene (trans-l,2-DCE) ND to 6.7
Vinyl Chloride ND

Lead 11 to 31
Cadmium 5 to 14

Chromium ?*
Arsenic ND to 10.5

ND - Not detected.

* Chromium was detected in groundwater at 2613 llth Street by IEPA in

1984. Chromium concentrations at this location are not known because

sample analyses for this sampling event are not available.

(Note: Total 1,2-DCE was detected at 894 ppb at one residence sampled on

8/9/90 by USEPA/IAT)
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3.0 -OPERABLE UNIT REMH)IAL INVESTIGATION SCOPE OF WORK

3.1 OBJECTIVES OF THE OPERABLE UNIT REMEDIAL INVESTIGATION/
FEASIBILITY STUDY

The objectives of the Operable Unit RI/FS are to determine which residences

outside the Removal Action area are affected or potentially affected by the
contaminant plume and to develop, evaluate, and identify the most

cost-effective alternative for providing those residents a safe source of

drinking water in a timely manner.

3.2 DATA REQUIREMENTS

The following tasks have been identified for accomplishing the Operable

Unit RI/FS objective.

o Conducting two site visits to familiarize personnel with existing
site conditions and to assist in selection of sampling locations.

o Conducting a well survey to determine which residences within the

study area are served by private wells and therefore potentially
affected by the groundwater contamination. Sampling locations

will be selected based upon this information.

o Collecting groundwater samples from residential, industrial, and

municipal supply wells within the study area to address data gaps

remaining following previous sampling events by USEPA/EAT and

IDPH; and

o Conducting a limited Risk/Endangerment Assessment to evaluate the

health risk to affected populations.
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3.3 WELL SURVEY

To determine which residences outside the Removal Action area are served by

private wells and therefore potentially affected by groundwater contamina-

tion, IEPA is conducting an ongoing survey of residents within the study

area. Results of the survey have been used to establish sampling locations

in the area north of Sawyer Road as discussed below in Subsection 3.4.

Significant data gaps that exist after the IEPA survey will be addressed in

the field by a door-to-door survey which will be conducted by IEPA with the

assistance of CDM.

3.4 RESIDENTIAL WELL SAMPLING

CDM proposes to collect 144 investigative samples (not including QA/QC

samples) from residential wells in the study area to complement the

USEPA/TAT and IDPH data and to more accurately define those residences

affected by groundwater contamination. The principal objective of the

sampling during the Operable Unit is to identify residential wells in the

study area that 1) are contaminated at levels between the MCLs and the

method detection limits for any contaminant; 2) are not currently served by

municipal water; and 3) will not be served by the extended watermains to be

installed by the USEPA. An additional objective of sampling is to maximize

data coverage by avoiding resampling of residences that have been

previously sampled. Therefore, the proposed sampling locations are

concentrated outside of the known plume area (outside the 5 ppb contour for

TCE) and in areas that were not sampled during previous studies or where

previous sampling indicates variable contaminant concentrations. However,

a small amount of resampling of residences previously sampled by IDPH

(approximately 7 percent of the investigative samples) is proposed in order

to assess plume movement, seasonal effects, and to verify comparability of

data from the current study with data from previous studies.

16814/40
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IEPA has conducted a residential well survey to identify residents in the

study area that may use private wells to obtain potable water. The survey

was conducted by directly sending questionnaires to residents that may be
affected by the groundwater contamination. The survey coverage is not
complete; final survey results are not yet available for areas south of

Sawyer Road, and no response to the survey has been obtained for about 25

percent of the residences in the area covered by the survey. The area

south of Sawyer Road and the homes which did not respond to the survey are

currently being addressed by IEPA by the ongoing residential well survey.
The existing survey data is the most current and applicable data regarding
existence of private water supply wells in the area, therefore the survey

results were the primary resource used to determine proposed sample

locations for the IEPA Operable Unit. The survey results as of April 4,

1990 were used to determine the sample locations.

In areas where the IEPA residential well survey did not provide information
on the use of private wells, city of Rockford billing records supplied by
Virginia Wood of IEPA were used to determine private well use. Because of

known inaccuracies in the billing records, some sample locations in the
area south of Sawyer Road were selected in areas where the billing records

indicate that there may be no private wells, in order to achieve adequate

sample coverage. In those areas, locations of private wells will be

identified by the residential well survey currently being conducted by
IEPA. Existence of private wells will be confirmed in the field prior to
collecting samples.

A third source of information used in selecting sample locations was

previous sampling events by IDPH and USEPA/TAT. Residences that have been

sampled by USEPA were identified from chain-of-custody records and
residences sampled by IDPH were identified from a database listing provided

by Clay Simonson of IDPH. Residences that have been sampled since 1988

were avoided in the proposed sample locations. However, in order to assess
data comparability and potential plume migration, an overlap of

approximately 7 percent was allowed between residences previously sampled

by IDPH in 1988 and 1989 and proposed sample locations.

16814/40
US4309



Southeast Rockford
Work Plan
Section: 3
Revision: 2
Date: May 1990
Page: 4 of 15

Finally, the area within the plume as defined by the existing data, areas

to be served by the USEPA Removal Action proposed water main, and
residences previously sampled by USEPA have been excluded from the proposed

sample locations. The area to be addressed by the Removal Action has been
determined bsed on a map provided by Ken Theisen of USEPA.

Using these sources of information, a list of proposed sample locations was

developed, which is included as Table 3-1. A map of proposed and existing

sample locations is included as Plate A attached to the back cover of this

document. Because of the inaccuracies inherent in the database regarding
locations of private wells in the study area, these sampling locations

should be considered tentative, and may be modified in the field depending
on access, the presence of private wells, and other factors. Any remaining
data gaps or inaccuracies in the proposed sampling locations will be
addressed in the field by a door-to-door survey.

In order to achieve sample coverage in a cost-effective manner within the

areas to be sampled, a total of 144 investigative sample locations are

proposed, which will define the horizontal extent of groundwater contami-

nation within a lateral resolution of one block or better. Because the

depths of the screened intervals for private wells at the proposed sample
locations are not known, it is not anticipated that the proposed samples
will define vertical extent of groundwater contamination.

In the area west of 8th Street proposed sample locations were selected with

a sample density of one sample per block. Because the residential well
survey has not yet been completed, some proposed sample locations were

chosen at residences where existence of a private well has not yet been
confirmed. Consequently, it may be necessary to adjust these sample
locations in the field. In this event, the target sample density of one

sample per block will be maintained if possible. There is very little

existing data in this area, therefore it is felt that a distribution of one

sample per block is necessary to define the plume. This distribution also
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Table 3-1: SE Rockford Operable Unit
Proposed Sample Locations

Street
4th

4th

4th

4th

4th

5th

7th

7th

7th

7th

8th

8th

8th

8th

8th

8th

8th

8th

9th

9th

9th

9th

9th

9th

9th

9th

10th

10th

llth

llth

Address Street
2805

2820

2917

3011

3045

2604

3115

3221

3305

3337

2914

3009

3109

3138

3201

3237

3301

3337

2624

2730

2808

2842

2927

3102

3210

3245

2627

3110

2613

2955

llth

llth

llth

llth

llth

llth

15th

16th

16th

17th

17th

17th

18th

19th

20th

20th

20th

Bamum

Bamum

Bamum

Bamum

Bamum

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Address Street
3015

3119

3208

3215

3301

3329

3135

3102

3122

2602

3120

3141

3110

2622

2703

2717

3109

305

409

505

611

825

3009

3017

3038

3122

3141

3206

3302

3338

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Collins

Collins

Collins

Collins

Collins

Collins

Collins

Fitch

Fitch

Fitch

Fitch

Grant

Grant

Hamilton

Harrison

Harrison

Harrison

Harrison

Harrison

Address

106

202

326

411

430

613

823

914

1101

1202

1317

2801

2825

3029

3109

3126

3245

3310

407

507

601

807

3045

3107

1735

733

1001

1713

1817

2315
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Table 3-1: SE Rockford Operable Unit
Proposed Sample Locations

Street
Johnson

Kennon

Kennon

Kennon

Kennon

Klshwaukee

Kishwaukee

Kishwaukee

Kishwaukee

Lapey

Lapey

Lapey

Lapey

Lapey

Lapey

Lindale

Lindale

Lindberg

Lindberg

Lyran

Lyran

Marshall

Marshall

Martin

Martin

Martin

Mattis

Olsen

Pershing

Pershing

Address Street
1737

315

415

517

621

3037

3112

3302

3336

3013

3038

3137

3213

3230

3325

2406

2620

2412

2619

1616

1701

3125

3137

430

508

618

827

2812

1637

1726

Ranger

River Blvd.

River Blvd.

River Blvd.

Rock Riv. Ave

Roosevelt

Sandy Hollow

Sandy Hollow

Sandy Hollow

Sandy Hollow

Sandy Hollow

Saner

Saner

Saner

Sawyer

Sawyer

Sawyer

Sawyer

Sewell

Sewell

Sewell

South

South

Taft

Address

801

3007

3117

3125

508

843

728

826

1202

1306

1820

2905

3011

3110

319

407

525

615

2622

2646

3137

527

619

801
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assumes that if water mains are installed in this area as part of the

Operable Unit they will extend the entire length of the block because it

will not be possible to determine any mid-block cutoffs with one sampling

point per block.

In the area east of 8th Street, proposed sample locations were chosen by

COM in conjunction with IEPA and USEPA. For the purposes of this

investigation, it has been assumed that existing USEPA/TAT and IDPH data

adequately define the plume of VOC-contaminated groundwater at TCE

concentrations greater than or equal to the MCL (5 ppb). All proposed

sample locations have therefore been selected outside the 5 ppb TCE contour

(Figure 2-1). The TCE plume was chosen to represent the extent of

groundwater contamination by VDCs because the area represented by the plume

of groundwater contaminated at levels exceeding the MCL for TCE encompasses

all areas exceeding the MCL for the other VOCs detected at the site.

In those areas outside of the plume east of 8th Street, sample locations

were selected based on existence of data gaps, presence of private wells,

and previous sampling episodes. Within the constraints of these para-

meters, a sampling density of 1 to 2 samples per block was established as a

goal, with the greater sample density concentrated near the margins of the

plume. In this area it may be possible to have better lateral definition

of the affected blocks by using a conbination of existing and new data.

This will be dependent on the degree of data comparability between the

sampling events.

Figure 2-1 shows the approximate contour line for homes with TCE values

below detection limits based on existing IDPH and USEPA/TAT data. This

line should be considered approximate because the data collection dates

extend over two years (1988 and 1989) and the detection limits and

analytical methods used have not been defined. The area east of llth

Street has been more extensively sampled than that area between 8th and

llth Streets. Therefore, a distribution of approximately one residence per

16814/40
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block east of Ilth Street and a distribution of two residences per block

between Ilth and 8th Streets were chosen based on the distribution of

existing data. Sample locations have been selected both inside and outside

the non-detect contour line. The sampling in areas outside the non-detect

contour line is warranted in order to assess the extent of the metals

contamination and to assess the cumulative health risks associated with the

target volatile compounds (including TCE) that may be present at levels

below the detection limits of the existing data.

3.5 INDUSTRIAL WELL SAMPLING

A review of aerial photographs indicates that there are approximately 26

sizeable industrial operations in the study area. Based on results of the

response to the IEPA well survey, COM will determine whether any of these

industries are using groundwater as a potable water source. Only those

industries using private wells for potable water will be sampled. It is

anticipated that groundwater samples will be collected from a maximum of 10

industrial locations. Selection of industries to be sampled will be based

on location with respect to the contaminant plume and accessibility of

sampling, in addition to the requirement that the groundwater is used for

potable water.

3.6 MUNICIPAL SUPPLY WELL SAMPLING

In addition to sampling residential and industrial wells, a sample from

Municipal Supply Well 35, located at 2944 Bildahl, will be collected. This

sampling will be conducted to provide information for subsequent FS tasks.

3.7 STORAGE AND DISPOSAL OF INVESTIGMION-GENERATED WASTES

Because sampling activities will be limited to the sampling of residential

and drinking water wells, no liquid or solid hazardous wastes are expected

to be generated.

16814/40
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3.8 DATA VALIDATION, ASSESSMENT, AND COMPILATION

Initial Contract Compliance Screening Level data validation will be

conducted by the USEPA Contract Laboratory Program (CLP) to determine

whether the data meets contract requirements as specified by the iFBs/SOWs

for organic and inorganic analysis. The CDM data validation team will
validate data received from the CLP to determine whether the data meets the

requirements of the quality assurance project plan (QAPP). All data
validation activities will be conducted in accordance with current USEPA

guidance (i.e., USEPA's Laboratory Data Validation Functional Guidelines).
Factors to be considered in data validation include sample holding times,
instrument tuning and performance, instrument calibration, blanks,
surrogate recoveries, matrix spike/tatrix spike duplicate analysis, and

other quality control parameters. The specifications provided in the
guidelines and acceptance criteria given by the USEPA Central Regional

Laboratory Quality Assurance Section will be followed when conducting data
validation.

Data assessment will be conducted upon completion of data validation

activities. The assessment will be based on new data and existing data
determined to be consistent with the goals of the investigation. The data

will be assessed based on usability for project objectives and will be

summarized in a logical, usable format for data manipulation.

3.9 RISK ASSESSMENT

The Risk Assessment will be conducted to establish a baseline Public Health

Assessment for the study area. The assessment will be limited in scope and

will be developed in accordance with USEPA guidance documents, Risk

Assessment Guidance for Superfund and the Human Health Evaluation Manual,

and referenced documents therein. The manual guidelines will be modified

as necessary to better suit lEPA's needs. Because this is an Operable Unit
investigation with the sole objective of protecting human health with

16814/40
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respect to the~study area drinking water, a full risk assessment as defined
by CERCLA will not be necessary. The risk assessment to be performed
during the phased RI/FS will address human health as well as environmental

concerns. The results of the Operable Unit Risk Assessment will be
included as a section in the RI Technical Memorandum.

The baseline evaluation will commence with input from the site investi-
gation phases regarding chemicals, receptors, migration and exposure

routes, and other site-specific factors. A limited list of indicator
chemicals will be selected and their exposure concentrations to humans will
be assessed. The assessment will include an estimation of human intake of

the chemicals and characterization of human health risks for potential
carcinogens and noncarcinogens. The evaluation for the Operable Unit will

consist of the following tasks:

o Obtaining receptor, chemical, and migration and exposure data
collected during the RI;

o Calculating indicator compounds and comparing to ARARs;

o Documenting the analysis and submitting draft report of the

findings to IEPA for review; and

o Incorporating the final Risk Assessment as a section of the

Technical Memorandum.

3.10 DRAFT AND FINAL REMEDIAL INVESTIGATION TECHNICAL MEMORANDUM

Following receipt of all analytical data, CDM will prepare a draft RI
Technical Memorandum. The Technical Memorandum will summarize all site

investigations and will be organized and presented in a manner showing the

relationship between site investigations for each matrix. The Technical

Memorandum will also be structured so that sample collection details and

16814/40

US4216



Southeast Rockford
Work Plan
Section: 3
Revision: 2
Date: Hay 1990
Page: 11 of 15

respective analytical or measurement data can be easily cross-referenced.

The general format the Technical Memorandum will follow is presented in

Table 3-2. Subsections of the format that do not apply as a result of the

Operable Unit will be so stated in the report and will not be addressed

further.

The Technical Memorandum will also include the results of the Risk

Assessment. The Risk Assessment will evaluate the no-action or other

appropriate alternatives based on the actual or potential threat to public

health. Actual or potential risks will be quantified whenever possible.

The draft Technical Memorandum will be submitted to IEPA and USEPA for

review. Following transmittal of substantive comments compiled by the IEPA

Project Manager, COM will revise the report and submit a final report for

approval. Upon approval, final copies of the Technical Memorandum will be

printed and submitted to IEPA and USEPA for distribution to all involved

parties. A total of 25 copies of the report will be prepared.

3.11 COMMUNITY RELATIONS

The community relations task is designed to assist IEPA in the planning and

implementation of a site-specific community relations program for the

Southeast Rockford study area.

Community relations support provided by COM for the project may include the

following subtasks at the request of IEPA:

o Preparation of documentation, such as diagrams, plans, charts,

etc.;

o Assistance in preparation of responsiveness summaries;

o Attendance and participation in public meetings;

16814/40

US4217



TABLE 3-2
REMEDIAL INVESTIGATION

TECHNICAL MEMORANDUM FORMAT

1.0 INTRODUCTION

1.1 Purpose of Report
1.2 Report Organization

2.0 STUDY AREA INVESTIGATION

2.1 includes description of field activities associated with site
characterization. These may include physical and chemical
monitoring of some, but not necessarily all, of the following:
2.1.1 Geological Investigations
2.1.2 Groundwater Investigations
2.1.3 Human Population Surveys
2.1.4 Ecological Investigations

3.0 NATURE AND EXTENT OF CONTAMINATION

3.1 Presents the results of site characterization of groundwater
contamination

4.0 BASELINE ENDANGERMENT ASSESSMENT

4.1 Public Health Evaluation
4.1.1 Exposure Assessment
4.1.2 Toxicity Assessment
4.1.3 Risk Characterization

4.2 Environmental Assessment

5.0 SUMMARY AND CONCLUSIONS

APPENDICES

A. Analytical Data and QA/QC Evaluation Results
B. Risk Assessment Methods

16815/16
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o Preparation of meeting summaries and mailing lists; and

o Other assistance as requested by IEPA.

3.12 COM QUALITY ASSURANCE/QUALITY CONTROL MANAGEMENT

The Site Manager (SM) is responsible for overseeing overall RI activities

and ensuring quality of work. The SM will review daily work assignments of

project team members and will interject technical and managerial guidance

as needed to increase the quality and minimize cost of work products. The

SM is also responsible for ensuring that the specific requirements of the

QAPP are satisfied during RI activities.

The SM will also coordinate with CDM's Quality Assurance Manager (QAM) to

ensure that major deliverables and stannary documents are reviewed by a team

of QA reviewers for technical and management accuracy and completeness

before submittal to USEPA.

3.13 PROJECT MANAGEMENT

Project management activities will play a key role in successful completion

of the Operable Unit in the Southeast Rockford study area. Responsi-

bilities of the CDM Project Manager throughout the Operable Unit will

include the following:

o Coordination with IEPA and USEPA to plan scoping and scheduling

for the Operable Unit;

o Assurance of timely completion of all scheduled activities;

o Updating IEPA and USEPA on all project schedules;

o Attendance at project review meetings and other meetings necessary

to ensure normal progress of work;

16814/40
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o Monitoring of any contractors/subcontractors;

o Preparation of monthly progress reports of technical, schedule,
and cost status; and

o Evaluation of documentation and graphics for compliance with IEPA
and USEPA standards.

The CDH Project Manager will prepare monthly project reports for submission
to the IEPA site manager. These reports will discuss the technical
progress of the project and the following items:

o Identification of site and activity being discussed;

o Status of work at the study area;

o Percentage of completion and schedule status;

o Difficulties encountered during the reporting period;

o Actions being taken to rectify problems;

o Activities planned for the following month;

o Changes in personnel; and

o Project cost status.

The monthly progress reports will list target and actual completion dates
for each task activity, including project completion, and will explain any
deviations that had occurred or are anticipated.

16814/40
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3.14 TECHNICAL AND FINANCIAL MANAGEMENT

The success of the Operable Unit RI/FS depends on sound project management.

Both cost control and cost mitigation will be aspects of the project

management function. Project management will focus on the following

procedures to successfully complete the project:

o Selecting, coordinating, and scheduling staff for task

assignments;

o Controlling budgets and schedules;

o Establishing and maintaining project record keeping systems;

o Producing and submitting required reports, including monthly

financial and technical status reports and quarterly award fee

performance event reports; and

o Performing and coordinating quality control of all technical work.

Meetings will be held periodically with both USEPA and IEPA to discuss

project status and address problem areas. Meetings will also be held

between designated members of the team and experts in a particular
discipline (e.g., hydrogeology, analytical services, quality assurance,

etc.).

3.15 SUBCONTRACTOR PROCUREMENT

COM will subcontract Tiller Consulting Group, Inc., of St. Louis, Missouri
to conduct the Risk/Endangerment Assessment Task. No other subcontractors
will be required during the Operable Unit. Because subcontracting tasks

are estimated to be less than $10,000, federal procurement procedures will

not be required.
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4.0 FEASIBILITY STUDY

4.1 GENERAL

The results of the Feasibility Study (FS) and subsequent Record of Decision

will be used to support an Operable Unit for the Southeast Rockford study

area. An Operable Unit is a discrete action that consists of an incre-

mental step (or steps) toward a final remedy. Operable units may address

geographic portions of a site, specific site problems, or other subcom-

ponents of a total site contamination problem. For the Southeast Rockford

project, the operable unit is intended to address the specific problem of

the affected residents' contaminated water supply.

As such, the FS will be a focused effort to analyze a limited number of

applicable alternatives, with the sole intent of establishing an

alternative water supply. A comprehensive RI/FS for the study area is

being conducted as a separate investigation.

4.2 DATA COLLECTION

Relevant available data and reports will be collected and reviewed in order

to develop an understanding of the physical setting and contamination

problem in the study area and to provide a basis for developing and

evaluating alternative water supplies. Any data gaps and inconsistencies

will be identified and reported to IEPA. Major categories of information

required to conduct the FS include the following:

o Determination of the number, location, and potable water

requirements of residences with private wells that a) have access

to an existing municipal water main or b) do not have access to an

existing water main;

US4222
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o Gener51 well information for all City of Rockford municipal wells

including pumping rates, capacity, construction details, usage,
maintenance and rehabilitation records, and water quality;

o Rockford water distribution system characteristics, including
water main characteristics (e.g., diameters and materials),
construction records, water pressures, water quality (hardness,

etc.), layouts, and existing treatment facilities.

o Available information regarding hydrogeologic characteristics
including aquifer dimensions and yield, hydraulic parameters and
boundaries, direction of groundwater flow, potentiometric surface,

and aquifer water quality.

After the relevant data have been collected, reviewed, and evaluated,

information and conclusions will be summarized and tabulated for ease of

reference and inclusion into the final Operable Unit FS report.

During this task, the following agencies will be contacted to obtain

information:

o USEPA Region V;

o IEPA;

o Managers of the Rockford and other nearby community water

departments;

o ISWS;

o IDPH; and

o ISGS.
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4.3 ALTERNATIVES DEVELOPMENT

A limited number of alternatives for providing safe drinking water for
affected residents will be developed based on results of the data
collection task.

The following approach, in accordance with USEPA guidance documents, will
be used in development of the alternatives.

Establishment of Operable Unit Response Objectives

Study-area specific objectives for the Operable Unit will be based on
public health and environmental concerns and information gathered during
data collection, and will be in accordance with the National Oil and
Hazardous Substances Contingency Plan (NCP), USEPA interim guidance, and
the requirements of any other applicable federal, state, or local statutes.
Response objectives will be developed in close consultation with IEPA with
oversight by USEPA.

Identification of Operable Unit Technologies

A limited number of appropriate technologies meeting the response
objectives will be identified. Technologies that may prove extremely
difficult to implement, not achieve the objective in a reasonable time, or
rely on unproven technology will not be considered.

Identification of Alternatives

Alternatives will be identified and developed in close consultation with
IEPA and the City of Rockford. The alternatives will incorporate the
technologies, response objectives, and other appropriate considerations
into a comprehensive, site-specific approach. Alternatives that feature
the provision of a safe water supply will be emphasized.
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Preliminary alternatives currently planned to be evaluated include the
following:

o No action;

o Extending water mains and connecting affected residences to the
City of Rockford water distribution system;

o Constructing new residential water wells to withdraw groundwater
from an uncontaminated water-bearing zone;

o Treating contaminated groundwater at existing municipal supply

wells; and

o Installing point of use water treatment devices to reduce

contaminant concentrations in existing groundwater.

This listing of preliminary alternatives has been developed with the
assumption that an overall remedial action for the Southeast Rockford

groundwater contamination condition at the Southeast Rockford study area

will be further studied, analyzed, and implemented following the

comprehensive RI/TS for the site, which is currently being conducted by
IEPA through a separate contract with CDM.

The NCP requires that the no-action alternative be examined in detail to

provide a baseline by which other alternatives can be evaluated. As a

group, the preliminary alternatives feature relatively short implementation

times, the ability to protect human health (by virtue of their ability to

provide affected residences with potable water), and are all based on

proven technologies. Additionally, the ability of the alternatives to meet
the Operable Unit response objectives is somewhat independent of the amount

of contamination present in existing residential well water. Because of

these characteristics, and the amount of data currently available
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concerning the~target contaminants, the FS will not include a preliminary
screening step normally conducted as part of larger, more complex studies

and will proceed with detailed analysis of the preliminary alternatives,

augmented by other alternatives if deemed necessary by IEPA.

As each alternative is analyzed, the following nine factors will be used as

criteria for evaluation and comparison in subsequent tasks of the FS:

o Protection of human health and the environment,

o Short-term effectiveness,

o Long-term effectiveness,

o Reduction of toxicity, mobility, and volume of contaminants,

o Implementability,

o Cost,

o Compliance with ARARs,

o State acceptance, and

o Community acceptance.

At the conclusion of this task, a brief alternatives array will be
compiled, that will consist of preliminary technical descriptions and
specific implementation considerations of each alternative. The
alternatives array will be submitted to IEPA for review prior to conducting

the detailed analysis of alternatives.
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4.4 DETAILED ANALYSIS OF ALTERNATIVES

The alternatives generated from the alternatives development task will then
undergo detailed analysis according to the provisions of Section 121 of
the Superfund Amendments and Reauthorization Act (SARA). This analysis

will consist of four major elements: preparing a technical description,

conducting an environmental assessment, evaluating institutional issues
associated with implementation of the alternative, and comparing costs of

the alternatives. Specific activities of the alternatives analysis are

discussed as follows.

Technical Description

The technical description of each alternative will include the following:

o Descriptions of appropriate treatment technologies (if

applicable);

o Discussions of special engineering considerations required to
implement the alternative (e.g., any additional studies, changes
in current water supply system operations, or construction

required before proceeding with final design);

o Identification of operation, maintenance, and monitoring

requirements of the completed remedy;

o Identification of safety requirements for remedial implementation,

including both on-site and off-site health and safety

considerations; and

o An analysis of phasing the alternatives into operation either

individually or in groups to produce significant environmental

improvement or cost savings.

16814/41
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Environmental Assessment

An environmental assessment will be conducted that will evaluate each
alternative's environmental effects, physical and legal constraints, and
compliance with local, state, and federal regulatory requirements.

Where adverse environmental effects are identified, mitigation measures, if

any, will be identified.

Each alternative will be assessed for its ability to protect or mitigate
damage to public health based on the results of the Risk/Endangerment

Assessment.

Cost Analysis

The present worth cost (using a 30-year life with a discount rate of 10
percent before taxes and after inflation [USEPA, 1985]) of implementing
each alternative will be calculated. The present worth analysis will
include capital costs and operation and maintenance costs associated with

each alternative.

4.5 LABORATORY AND BENCH SCALE STUDIES

For any remedial alternative in which a laboratory or bench scale
treatability study is deemed appropriate, CDM will submit a separate work
plan to IEPA for approval. Only after approval and authorization from IEPA

will laboratory studies be conducted. The costs of laboratory studies are

not included in this work plan.

4.6 EVALUATION AND COMPARISON OF ALTERNATIVES AND RECOMMENDATION OF

ALTERNATIVE

This task will consist of a comparative evaluation of the alternatives

according to the nine criteria presented in Subsection 4.3.

16814/41
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Following the comparative evaluation of the alternatives, the one
alternative that best satisfies the objectives of operable unit response in
a cost effective manner will be identified and recommended.

4.7 FEASIBILITY STUDY DRAFT AND FINAL REPORT

A draft FS report will be prepared for submittal to IEPA and USEPA and will
include the findings of the FS tasks. The draft report will summarize data
developed during the remedial alternatives assessment process. The project

team will recommend an alternative or combination of alternatives for

implementation to fulfill the operable unit response objectives. The
recommended alternative shall be selected from among those alternatives

that meet the following requirements:

o The alternative shall be protective of human health and the
environment; implementation of the alternative will meet or exceed

ARARs or health-based levels established through a risk assessment

when ARARs do not exist or when they are waived.

o Unless the requirements are waived by IEPA, the alternative shall

attain federal and state public health and environmental ARARs

that have been identified for the specific site.

o The alternative shall be cost-effective, accomplishing a level of
protection that cannot be achieved by less costly methods.

An alternative may be selected that does not meet federal and state public

health or environmental ARARs under the following circumstances.

o The alternative is an interim remedy and will become part of a

more comprehensive final remedy that will meet applicable or

relevant and appropriate Federal and State requirements. (The
Southeast Rockford Operable Unit response falls into this
category.)

16814/41
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o Compliance with the requirement will result in greater risk to

human health and the environment than alternative options.

o Compliance with the requirements is technically impracticable.

o The alternative will attain a standard of performance that is
equivalent to that required under the otherwise applicable
standard, requirement, or limitation through use of another method

or approach.

o The state has not consistently applied or demonstrated the

intention to consistently apply the requirement for other remedial
actions in the state.

o The alternative will not provide a balance between the need for
protection of human health and the environment at the site and the

availability of fund monies to respond to other sites that may

present a threat to human health and the environment.

A total of 20 copies of the draft FS report will be submitted to IEPA and

five copies will be submitted to USEPA. COM will revise the draft FS to

consider and incorporate lEPA's and USEPA's comments as warranted. The

draft FS for Public Comment will be adequate to support USEPA's needs
throughout the public comment period during USEPA's development of the ROD.
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5.0 PROJECT STAFFING

CDM has carefully selected the members of the project team to best match

the skills of individuals to specific needs of the Southeast Rockford

project. Personnel who have been assigned to the project, and their

respective areas of responsibility, are shown in the organization chart in

Figure 5-1. Community relations activities will be conducted by IEPA

personnel.
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FIGURE 5-1
SOUTHEAST ROCKFORD OPERABLE UNIT
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6.0 PROJECT SCHEDULE

The schedule for conducting the Southeast Rockford Operable Unit activities

is shown in Figure 6-1. The schedule illustrates the chronological

coordination of tasks and is designed to ensure that project milestones

specified in the revised statement of work are achieved.
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Weeks From Date Of Project Plan Approval

DESCRIPTION OF ACTIVITY

1) Mobilization & Sample
Scheduling

2) Municipal, Industrial, and
Residential Well Sampling

3) CLP Laboratory Testing

4) Data Validation

5) Geographic Database
Development

6) Operable Unit Technical
Memorandum

7) IEPA/USEPA Review

8) Operable Unit Technical
Memorandum (Final)

9) Alternatives Array

10) Operable Unit FS
Report (Draft)

11) IEPA/USEPA Review

ro 12) Operable UnHFS for Public
Comment (draft final)

13) 30-Day Public Comment
Period
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